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t he communication s I 'on
where periodic calculation of phone charges are made prior to

receipt of billings from public or switched service providers.
In such systems, phone call data is stored in the mobile phone
unit and charges are calculated by a host processor after a
dialogue is established between the host processor and the
phone unit. This system requires that a communication link be
established between the host processor and the mobile phone
unit and may require that the phone unit be physically
connected to the host processor.

Although debit systems with internal debit and
credit memory for cordless phones have been _previously
proposed such systems do not account for the | particular
complexities of mobile phone systems wherein multiple service
providers may be involved in a communication network and the
mobile phone is allowed to move or roam across defined zones
or cells within a particular service area or across multiple
service area. In such situations, the location of the mobile
phone making the call is as important for billing calculations
as the location of the phone or sta_t'ions being called. This
added complexity complicates billing procedures fof mobile
phones and increases the communica.ﬁ:l_.on session required for
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2 renote debit systens, thereby. adding to airway traffic. In
addition to the objective of elimnating an accounting session with a
service provider for each call nade, t he nobi |l e phone with internal
accounting capwogenuzes greatly expands the potential custoreT/usssssdy
enabling persons with | nadequate credit to obtain nobile phone service by

- the use of a pay-as-you-go debit account. Ipn this..case, the credit risk
i s avoi ded by prepaynment of service and cal l charges, and where credit is
ext ended perni t sremeterdehit tsysiens, o therdbyyaddimg crm jairwayh&rafific.t he
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net wor ks ( PCS' s) er W|r ess conmu catlon stens where
desirabl e that cSFedik X RTHPHL (9&‘?@"6?‘?5 Pﬁe"“l”?’yle phone usergp 96/ 24229
PCT/ US96/ 00844 The mobile phone unit of thisMkiRnh€ion dan WeElSeON

The nobile phonegsyit §Mhidbile "BROAE PEREES SB8UdM as described in reference
Patent No. 5,325,418. Because the mobi:_le phone unit itself
includes the accounting capabilities, the rental system can be
greatly expanded, allowing the return station to have minimum
system hardware, and indeed, requiring only the ordinary
equipment necessary to clear an account, collect the charges
and store the returned phone for pick-up -of return to an
initiating station. The mobile phone unit itself calculates

" the charges on the fly and provides a cumulative account
record for review at the return station. The mobile phone
system of this invention is adapted for analog or digital
cellular telephones, radiophones in personal communication
service networks (PCS’s) and other wireless communication
systems where it is desirable that call accounting be done on
the fly. '
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I nternal accounting of this invention relates to wireless communi cation s’
systens havi ng nobil e comruni cati on devi ces, particularly nobile
tetephomes—tiat—are part—of—a W refess communicatton network. 1 n - .
particular, the invention relates to a nobile conmunication device, such
as a nobile tel ephone unit that includes an internal accounting
pr ot ocowdadssr4229i nt ernal cal cul ati on of comruni cati on cHTIMS96/00844 he f|y.
Such nobile tel ephone wunits ~or nobile phone wunits are typically
cellular tel ephones in a cellular phore network, radio tel ephones in a
per sonal connunlcatlon serV|ce net wor k or other communi cation system
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shifted fsueht heoksideyi d;slephonedeupitet xn emopbiBel Iphgneerunm amd a host
of 'nter’E?Hié‘éfl n&éiwﬁafaeebeph&ﬁ@ﬂrﬁed Rehvagart 'iﬁo&@%ﬁdﬁﬁ-'k and the

service pro Lde A ditio the service Y can expand

cust oner  FAGEeL e 2, e SamB, SHRBHBLONE 51 i Rt
pre-pai d phoother embmmmiqatﬂom systeapygheredthe eebmuninat:ltdratdemﬂcle

deacti vat ggt %m(ng Ufi-&n 'ﬂla%reedté |p§. aecegpgd zqqaﬁrz%gl t%a he§Xt ended

by the airwa aptlvatlon nd credit transfer, proce rma part
of this ACEPYREINMGAYSESH EaT qalqWating,fi]ling charges; ip xqa) Limgi (o
to an acceptem|therflgafi ned | evel . . V\D 96/ 24229

PCT/ US96/ 00844 Although the primary intended use of the. Hepidecounting
systemth rovides th se{ ur es 'S, cayrie |nterna f?&g nobi | e
conmuni caﬁ’ e jeysten of thig jnveption. i%g'g"ﬂ%@rd §| £e phone
unit. Tbhone unitsy mlx;m/mm tt:lmbudeicalcb.’n:pneocf tphdrien@hirgasl iemwith a
mil tipl e h@cédbafy AV 1At PheheCEke (St 4L Ahbalatel POB11 for phone
use where the billings of public switched service providers
and involved wireless service providers are not yet available.
A real time accounting system carried internally in
the mobile phone unit greatly expands the potential customer
base for such units and coupled with certain activation and
deactivation features allows a new segment of business to
become involved in the mobile communications industry.
Because credit responsibility can be shifted from the service
provider, retailers, billing services, and a host of
intermediate entities can be integrated between the phone user
and the service provider. Additionally, the service provider
can expand its customer base by providing mobile debit phones
. to its customers with a pre-paid phone credit or with a
preapproved credit limit that will deactivate the phone unit
if credit is exceeded or credit is not extended by the airway
activation and credit transfer procedures that form a part of
this mobile phone system. In this manner, the credit risk is
limited to an acceptable predefined level.
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chrar ges, roam ng charges when the nobile phone unit noves from one zone
to another, |ong distance charges, international charges incl udi ng
country independent | ocal ch.arges and ~ surcharges which may be per call
or rate based. The conmplex " billing al gorithm can be expanded to
accomodat e spawoedra229char ges of service providers or call ed scrwsoaoosd
speci al di scounts or premuns for data transfer calls. The
conplex algorithmis stored within the phone 4 unit, together with a rate
schedule. The rate schedul e may be periodically updated by a wireless
comuni cation with a host Ther acepuntingrsystiss that provides these featwres
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activation and degctivati on e one unit to 1 nsure
usage is prevent &FSCOUnts Qr -BEATEIWES F Aaka trapsLRE; caktFudes an
encryption systemto pern Thecicomplernalgdrithncéssatoread ofithlin AMeephone

i d di f
uni 56/ gzzzgccounhxﬁ%e tbobtREs \With a pltd Ifcﬂédﬁl%\’er#%ﬁﬁ §eh8dule may be

5 TiRexdodigaliy prdated Ry arwineless,cranypication iwith @ thest
i nternal account iorg serviice ppbvig@ephone units will become apparent upon

consideration of the Detai pgd;Reger bg! biefbeodlf thde' Hid SHori{ R YHEHY Unit
with internal accounting can be implemented into existing
wireless communication networks without substantial
modification to the network and can be iiuplemented into most
existing mobile communication devices with minimal
modification, primarily by internal reprogramming of the
device.

A mobile phone unit such as a cellular telephone
currently includes an internal processor and sufficient
internal memory to incorporate the programming and data
storage necessary to accomplish the real time accounting. The |
complex algorithm providing the multiple factor accounting
protocol is sufficiently compact that storage and processing
of the call data is enabled in real time with sufficient
accuracy to account for multiple' charges from multiple service
providers even for a roéming phone unit. The accounting
protocol enables internal tracking of phone usage with
activation ana deactivat;lon of the phone unit to insure
unauthorized usage is prevented. The accounting prétocol
further includes an encryption system to permit activation and
licensed use of the phone unit, and account credit transfers
on the fly over the airways. |
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6 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a
7 T t heTobrte—phone accountimg—system .

of this invention with part of the system shown schematically.

Fig. 2 is a schematic view of the basic internal conmponents of a
mobi | e wrpssR4229i t . WD 96/ 24229 PCT/US96/00844

PCT/ US96/ 00844 7 DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS &eferring to Fig. 1, the nobile phone

accounting systemof this invention is designated generally by the
reference nuneral I1Theseicand |okhierafeatures woki-theomebileaphong systieh

account i ngi ¥R 1né2rﬁmtac@%ﬁnl&9n58ﬁil tihe ﬁossﬂaaénawwterwni%&dﬂéb' le
phone di sgenm n center suga i\ Pt&m sbe{e gent.er ag I at ed
with a wi PEPREENt JRAN CORsiIrEA F on of the a:lﬁ.%é tqegé’lﬁ"ﬁ 19R° (?Slfuntl ng
unit 12 i Rrefidrred Embodimentsyrthadsfoddowsit 14 t hat conblnes a data entry
keyboar d 16 coupled to a controller or data processor 18, which in turn

is coupled to a nonitor 20 having a display screen 22 for tracki ng data
entry and review. Al so connected to the processor 18 are peripheral

conponents including a printer 24, here with a continuous paper roll 26
for printing statenents, recei pts, custoner and service provider
contracts, and the li ke, and a credit card reader 27 for credit
verification. I ncl uded in one enbodi nent of the tracking unit
18 of the nobile phone accounting systemis direct couple, interlink

receiver 28, shown with an installed hand-held, nobile phone unit 30. The
interlink receiver 28 structurally fornms a boot 32 into which the cellular
phone unit 30 is inserted for direct, electronic coupling of the phone
unit 30 and the data-processor 18 of the central processing unit 14.
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As: many of the accounting functions of the accounting system are preferred
internally in the phone unit 30, satellite processors for activating and
progranmm ng phone units require only a personal conputer with a nodem and
a ‘bus connect to the connecti-on port of the phone wunit. In the
arrangement of wieiegr2d229 the interlink receiver functions as a RCIIUSSEON844
interconnect allowing for direct "hard wre" comunicati on between the
data processor 18 and the nobile phone unit &0 through the connection port
of the phone wunit 30 Progrannlng and activation of the phone unit 30 can
be acconpllshed . g, OF) THE DRANINGE interlink receiver

Wi t][] Im ni mal securi ty pr oc:uﬂ@r es. iba @f v%gvﬂéytof-‘l:ﬂescsﬂﬁéh&'ﬂésﬂrdﬁ/
useful in open|n new ner. accounts an ncl yu necessar

base format for ?s’f'%ﬁi °Sﬁoﬁ§°?5n$af'ﬁg szfﬁﬂ' ?ge%kﬁéntvﬁ@ é?gl‘éw Pare
WD 96/ 24229 of the System shown schematicallypCT/ US96/ 00844

8 phone as described i nr l s @ BEREhAEiARAdW ¥l @Re ba®id | int@mal
" MOBI LE PHONE DISTRIBUTI STE Se i_al  No. 08/ 265,373, filed 23 June
1994. c?ﬂ8°ﬂ83 Hbﬂ% nes BFEferably a contenporary

unit with an LCD display screen 32 for di spl ay of phone nunbers, account
data, and other nuneric or al phanuneric data. Additionally, the phone
unit 30 includes one or nore light emtting diodes 34, to signal a user
wi th col or coded lights during a call that an inpending deactivation of
t he phone wunit 30 is near. The phone wunit 30 includes
conventional circuitry and firmvare to performthe customary

comuni cation, transm ssion and reception function, as shown in Fig. 2.
The phone unit 30 has a transcei ver antenna 36 for Wi rel ess

communi cation, and as descri bed hereafter, can be activated and
programed over the airways. In the enbodi nent of Fig. 1, the
central processing unit 14 includes a nodem 38 that is linked to a
transm ssi on station 40 for establishing a wirel ess communi cation link to
a phone unit 30a, shown with its antenna extended for reception. The
transm ssion station 40 may be part of the nobi | e phone system common to
the central processing unit 14 and owned by the system provider, or may
be owned by an external service provider and part of the external

conmmuni cations network that includes the public swtching net wor k.
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In this node of operation, the central processing unit 14 comuni cates
via hardw re, pOSSIb|y through a public service network to the RF

tramsnrssTom-statTom 40—for renote pr ocessimg—between tHe—Tent r al
processing unit 14 and the nobi | e phone unit 30a. Alternately, a | ow

| evel transceiver 42, preferably with control circuitry located within

t he | WOR6I2422R r ecei ver 28, provides for RF communi catRCHUSHNI844 he phone
unit 30a within local range. This feature is useful in retail centers
where it is desired that the central processing unit 14 be located in a
conput er room and sal es_clerks — communi catl ng with-a custonmer, conmunicate

to the ceRE \1_,,_,~ RN, QN !!v, SRk -,'.-yl;"‘-w!i - ¥ )]} term nals with
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nfect e
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mobile phone unit 30. The interlink receiver 28 structurally
forms a boot 32 into which the cellular phone unit 30 is
inserted for direct, electronic coupling of the phone unit 30
and the data processor 18 of the central processing unit 14.
As many of the accounting functions of the accounting system
are preferred internally in the phone unit 30, satellite
processors for activating and programming phone units require
only a personal computer with a modem and a bus connect to the
connection port of the phone unit.

In the arrangement of Fig. 1, the interlink receiver
functions as a terminal interconnect allowing for direct "hard
wire" communication between the data processor 18 and the
mobile phone unit 30 through the connection port of the phone
unit 30. Programming and activation of the phone unit 30 can
be accomplished by the processing unit 14 through the
interlink receiver with minimal security procedures. The
processing unit 14 is particularly useful in opening new
customer accounts and includes the necessary data base format
for assigning a phone to a user and tracking the assigned
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| ogged as voi d. Simlarly, to provide an opportunity for a
credit card verification, the use of a direct communication line 52 to
the nodem 38 or alternately to a local credit agency.is preferred. The
transaction station 44 al so incudes a key pad 54 allowing a user to

sel ect the anowotsszae2be added to the internal account in th®CEUSHENS44 | N
this manner, where the - nobile phone user desires to increase his phone
use account anount W thout a dialogue withghe systemprovider, there is
an opportunity to do so. The call data in the phone unit is durrped to
the transacti on phoméorasor desenikbed t dmedetail hein gocpending ompplicetidnt a

related to the UpREfEFedCCONDBILE PHONE V&Q@hié@?ﬂm SYSTEM," Serial No.
PCT/ US96/ 00844 AI ternately, where an

account has been®®28™3LheLitet zphgunesﬁ?gm pr ovi der, which may be an
entity different from the Then reékike scphone pnn\itderSQM t ks whpreférablyt em

may contract, — boRtémpbrdPunie wieh mwamsﬁiafrséﬁa‘erregﬁefw cimnay of
i nt er nal deb| t-account .by cont actl at eépleorow
et A

ro
ai rways as shownPBYN® a ﬁﬁ??“% g himeFic's Qé%&ﬁ“i“ﬁ'&r 5
Fig. 2, a generaflatad chdditionallysdthermbtione sun;ltom dinclindesy pnealornmbiree

phone unit 30 usgfighe emi@@i. A fade % dQ:%?réi 1 a UerPhaRe ‘E?Jlbr?’Q:oded
ot ons of 't heLLaRts ur Pmi B bR1ES shRat o an, Jupenat g’ A2gH 1 pR o the
conprising an EPmﬁehlmBB V@0 clisst meas .t he Themphene tumit f As incdudese
operating code Oéoﬁbéngbﬁala"&i 2y Ehac firﬁé&&s hwspépfofnh h(?;rdﬁ‘é't@ﬁ\ary

progr anmabl e nenor %ﬂcﬁan%‘ggﬁ?gggf gece:;?g élyg%ifnas as. shown

storage, for exa
with the control imrFigi 2.a Thecphaie mnit, 3tha;¢| q)rta*ameteemerl amterira 3Galfbs.

In the preferrggd.opois ﬁgﬁﬁg‘?e L{on0, alr“;ue FFcfm’le ﬁegeﬁfeg,f.t | 8Bn be

chip that provi des I e a or | rrprove I ng an
greater flexibil ¢y Y?\t% (REogrammed over F % ‘F’e’é‘f S«<ime clock chipis
not required for the descrirpatherebbbdipénteof Figr.oant theg cemtwad prdceslsings

for full use of Lhge! PP Akh ik a Wodell B8 tRAEUISSI inkelli¢d cuwdxlaﬁsmq%aa n
f eatures such as d actlva | on of tﬂ@@ﬁ one of a_set date is Iilniﬁ £e

using a real tPHACIPRAL ApT, estah RdefsViRa1e8% FAIMNLGE

for deactivati onamgphdme seniéd 39aa tshown cWiph its antennaAi ex'agnded for

communi cation i SppLaNt fi6H!, th&ﬁ&%x&ﬂ&mf&éfémast orY"h&(ihméf SQ”B&E{:let €na"

RF transcei ver conngected rocessor 56 t o an_ anal ogs ai

circuit 68 with Bpbile phone syst common to the central processing unit 14
and owned by the system provider, or may be owned by an
external service provider and part of the external
communications network that includes the public switching

network.

In this mode of operation, the central processing
unit 14 communicates via hérdwire, possibly through a public
service network to the RF transmission station 40 for remote

' processing between the central processing unit 14 and the
mobile phone unit 30a. Alternately, a low level transceiver
42, preferably with control circuitry located within the
interlink receiver 28, provides for RF communication with the
phone unit 30a within local range. This feature is useful in
retail centers where it is desired that the central processing
unit 14 be located in a éo'mput‘er room and sales clerks
communicating with a customer, communicate to the central
processing unit through one or more floor terminals with
limited processing' capabil_i_ties for security reasons.
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phone output 70 and a m crophone input 72. The audio circuit 68 is also
connected to the processor 56 for audio output of touch-tones, warning
mc#ud*es—D‘I‘rv‘IE"dFCode'r“C‘m'pﬁ?‘and
a keypad 76 for data entry, such as tel ephone nunbers, and DTMF signals
for code dialogues wth the central processor over the ai-rways.
Pr ef er aavbwsn4zae phone unit 30 includes a LCD display PCHaspe/@®844as not ed
and a series of green, yellow and red LEDs 34 to visibly warn of a forced
termnation of a call because of |ossgf credit of the WD 96/ 24229
PCT/ US96/ 00844 like, wth yellow providing a five m nute warning
light, for exarrplsinGQJdrtbewamnbﬁge aphone anumit t &P t Hnslgideshe ther phone

G o PSSy ailmesaporaeitons 88 boramandy speatn o woers,
phone unl%/‘i £ °é§’tt' g}%ﬁbg &Pi" ?r%ﬁfa:eﬂt P?rd'ﬁga%ﬁ Perd

cel l ul ar efhicgpexiodic wmislg byuthectentral | progessing: amit tide dudiphex

E'h lolnlengo%ﬂf)rnaem aRghe uhhel lsermm &hnﬁ&éﬁiéﬁryt%ﬁjé&i)g(ﬁlerﬁﬁe% eahy Ul ular

i nadequat ¥8¥ %aﬁ% ‘?ﬁ'f‘%" 9£tg‘d ’F"Jﬁyoﬁzfﬁ”v&&&] oo FHedd k) %:5 Rﬁw will
al | ow i ncéheorunatimiing ascandebitophonele thel phone carFeontiamel ¢p in a

new y desg ﬁphﬁ-ﬂﬁl e '&%Woﬁﬂ’é' hsaéxnau&éarw&udw %lnle%egwaeﬁt s of
t he corrpl i ng al ommand set, cou . d

Qr I th
advant ageﬁ%lVﬁf?’hpF idey- '.I{h(? gwsﬁ??ﬁ‘”&ﬁgﬁ?&é‘gﬁ'l 44 ghown, i Fig- he rate
tabl es antl igeiludes ap ihterkink recelikr bodvt dendncvlyichlis dnsthidled

ggx;ghgéyh ﬁﬁfﬂ%ﬁndﬁhaﬂwabIﬁed%&ansaatbsn8&&@5@5@% qnexhaagng RAM

t f t
manuf act U? £a8h Fecgiuing ﬂ%d%E%f%’e’(’g?‘é%’tm ‘fzidﬁ ESQEr %EIHVGWr Qn’i?nf:ﬂﬁe to
each  phimternzl bprédpaidoagcountie qfhothe uphones prTbeatmadsactiont hi s may

be acconpitsbitsh 'ﬂdh!hdufﬁé:bhdéé adeafaléf&l: 59 Eor recd¥ (Y pde-p 51325 418

or in batch node descri referenced app tlon
exi sti ng RREPS, A q\/l°r( gﬁ?@ﬁ °Fﬁéﬁt??‘?c%tlf‘ﬂﬁ Hﬂ#ﬁ £°§ 5H&r¥t ored and
t he NAM (Vnrd:ﬂcatm iafh&he wadueecdf phone wgrdsamdgmrragitt kardVinbly (nobile

[ dent | 110541 YBcBupItkhed Skl (&1 €ahdl® Biohie® ik Tof )pEiX!ton OWAET

paraneters to actrvate ne uni ener a Tﬂe M N is {he
assi gned lP%‘l’%‘fﬁEmet%Hﬁ?é’r‘“merf’Hg gﬁl e%‘Fﬁﬂll"S‘ato@ tl?ﬁé‘“&f‘iq‘he | ast
nunbers sSatipred,44i fhaving aproardmreadexs sheonpoénséetiedo pyesarve a
wor ki ng iéﬁﬁﬁﬁdﬁ:ﬁon line 52, as shown, to credit verification
center, here the central processing unit 14 via the modem 38.
The phone card is a discardable credit card-like device having
a magnetic strip coded with a pre-paid amount and can be sold
iridependently of the phone system. To prevent reuse of
~ dispensed cards by reprogramming the magnetic strip, the card
is voided upon use, and_ the 'caz_'d serial number is centrally
logged as void.
Similarly, to provide an opportunity for a credit
card verification, the use of a direct communication line 52
to the mo_d_en 38 or alternately to a local credit agency is
preferred.. .'I‘he transaction station 44 also incudes a key pad
54 allowing a user to select the a_mouht_” to be added to the
internal account in the phone. In this manner, where the
mobile phone user desires to increase hxs phone use account
amount without a dialogue with the system provider, there is
an opportunity to do so. The call data in the phone unit is
dumped to the transaction station or cleared to permit the
accumulation of new data related to the upgrade account.
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avail able M Ns. Step programming may be desired where a batch of phones

are programmed and assigned to a service provider I dentified by SID,

whi ch then assigns a phone to a custoner at the service provider's

| dcat i on. Cust omarily, the phones are priogrammed by installi ng

t he phone unit wowema2aont erl i nk receiver 28 in the central praoIsesvs/00sss t
- 14 or at a renpte term nal connected to the WD 96/ 24229

PCT/ US96/ 00844 10l2 central processor unit.

The phone unit 30 can alternately be activated and programred on the fly
by use of the padlternakedyi| where ash abeopﬁbnhasmbéewiastémmféa Wil the

as described helggakles pronh%rf C¥hYER HayO'Be TR, WI t hout :%gl cgrénr'%he

phone over the aif necessi

ways Vi a ransm ssi on station
of the direct cod& 8¥'P5ﬁ BFrYﬁﬁepHB?i‘gl Witdy whom Shet system cuay r%ﬂ’n"—r“tn
processor unit l1l4he mobile phonen udex mhn reqpéasticars \isicrease fhi thée nitetdrral

where the nobi | %eB'iQn‘idéththS E:Bhg&&éinécﬁﬂé n&y&eeﬁagf&tia& '.{ q the

phone unit is progra e respon5|ve
conpl ex billing & qﬁU VFhH’F FR@‘W by khe Rhane and o?HErl’@aeret-"efs al | owi ng
t he phone unit to be a Referdimgl [to Pdhgled2, udt genfetaligeanpébectrdhic?

I o] e
det er i niﬁvéﬁﬁnlﬁ%gﬁﬁi%n‘? itieuil bl R HBb1 16 bnd Ti8°30 yreg 4n
the command set. %ﬁ hege ngsaflpasre The PBQ!‘em!mtn 3| IinlcaﬂeSype
phones and it i spm-ndessbnoﬁst hetat nadtéi aat i ®neontyolker c4ui rcﬁd;riﬁhahbo%e

sunits of differciynctiBhs o &%fﬁ]ﬁ:ma Phoind Spliddshor Se S an "Hddi threa

comands may not perati war e 1 ncludes a

that does to pr oWE@WeSPmPF %o"aaﬁ%‘o’hrﬁ!‘%ﬁ?aﬂhéchnéﬁ?t'?%ath%rﬂ@ware
required. that forms the core operd¥iiidr dode of thSARA tCAWWPORS or more

CESCIPTIO rEpF3EY WEE eoysgp Btr i 4 A, B A7 snciuse
activity Storagecommana codes as well as data storage, for example for logging
the call data. Also, closely associated with the controller
is a clock chip 64, which provides a timer for calls. In the
preferred mobile phone unit 30, the clock chip is a real time
chip that provides time and date for improved call logging and
for greater tlexibility in phone use plans. Use of a real
time clock chip is not required for the described mobile phone
accounting system, but alicws-for full use of the logging and
tracking features. Additionally, certain features such as
deactivation of the phone of a set date is accomplished using
a real time clock chip.. call counters and cumulative time
limits for deactivatioh may be served by a timer chip. .
Airwvay 'comﬁun_ic;i_:ion is provided through the antenna
36, which is connected to an RF transceiver connected to the
processor 56 and to an analog audio circuit 68 with an ear
phone output 70 and a microphone input 72. The audio circuit
68 is also connected to the processor 56 for audio output of
touch-tones, warning signals and the like. The phone unit 30
includes DTMF decoder chip 72 and a keypad 76 for data entry,
such as telephone nunbers, an¢ DTMF 51gnals for code dialogues
with the central pr0cessof over the airways. Preferably, the
phone unit 30 includes a LCD dlsplay screen 33 as noted and a
series of green, yellow and red LEDs 34 to visibly warn of a
forced termination of a call because of loss of credit of the
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RD PHONE TI ME Read the current time fromthe

phone VR _PHONE_TI ME Set the current tinme of the
—pheore————RBPHENERTB Read ttephome—s—software

revi si on nunber LOCK PHONE Lock the phone from use
UNLOCK_PHONE - Unl ock phone for use WD 96/.24229

PCT/ USOwb@6a4de 13 PCTRIS96DAR44 COUNTER
Read the nunber of calls nade “during the
peri od RD_COWMIVAND_STATUS Read status of |ast command

| ssued RESET_CALLS MEMORY Reset/erase the call activity

storage dhike, with yel3ow provdddogNaERive mimute twarnizig ldgltt,eforo 0

RESTRI CT_¢

.-%oRﬁS%iﬁés dre 't'rla?ﬁﬁllitiﬁhl €hror.|15%h tmlrgﬁbha

Eﬁgﬁ;l ga;'?gtt{] ?’.E}'?;Lllahornees turnli % is powere&)—by

Wite NAM par anet erarainaridy, by displacing certain featpime in a

RD_NAM
fromthe
in

Read t he

manufacturer' s Rﬁﬁécfch | e i S\AMeReha & Cithe storage
Prequently ca]\ﬁ&«? numbe:ﬁ] ePBh &nd celluia?:r ?ﬂf el 2 1t O
smicm lgtgeatq accept the complex hilling algorithm and

the comnand set necessary to convert a ‘cellular phone to a

| real time billing phone. Where the ~existing RaM is

inadequate, modification by installation of additional RAM or
ROM will allow incorporation of the conversion code and data.
For exemple, in a newly designed phone, the new auxiliary
firmware in including parts of the complex billing algorithm
and much of the command set, could advantageously be allocated
to ROM, with changeable date such as the rate tables and call
log allocated to RAM. Alternately, all wireless auxiliary
firmware and changeeble data can be allocated to existing RAM
or ‘added RAM. |

The phone unit 30 when received from the manufacture
includes a fixed ESN (elect_ronic serial number) unique to each
phone. To be functional, the phone unit is programmed and
this may be accomplished individually, as described in U.S.
Petent No. 5,325,418 or in batch mode as deseribed in the
r_eferenced application. The existing ESN and GIM (group
identification mark) are read and stored and the NaM (number
assigned module) is run, assigning the MIN (mobile
identification number), SID (site identification number) and
other parameters to activate a phone unit for general use.
The MIN is the assigned telephone number for the unit and
should be one of the last numbers assigned, if _ step
programming is accomplished to preserve a working inventory of

available MINs. Step programming 'may be desired where a batch

of phones are programmed and assigned to- a service provider
identified by SID, which then assigns a phone to a customer at
the service provider’s location.

Customarily, the phones are programmed by J.nstalling
the phone unit in an interlink receiver 28 in the central
prdceseor unit 14 or at a remote terminal connected to the
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fr.om the phone WR_LOCK_DATE The date at which the phone

wi Il no | onger function RD LOCK DATE Read the | ock data
fromthe phone REG STRATI ON

System provi der registers K itself for use with
t he phone. WO 96/24229 (Password is transm t tmruss600844
DEBI T COMVANDS DESCRI PTI ON VR _CONF_DATA Wite
debit configuration data 12 to the phone
RD_CONF_DATA Read the configuration data

fromthe phone central\pisddssor\WBik] The phofe uaith20nean altelmataly be
amount the phonea&@fv@@bﬁsﬁﬂd prograﬁﬁbﬁxxﬁfwiﬁwﬁ}fpib use_ Bﬁﬁdtﬁgepaglng

maxi mum dol | ar anount one
DO CALL_TRACKI NGSaPabilitigg, of -the phope Rpit via' 'thy) §EME,signals as
PCT/ US96/ 00844 described hereafter, This featutd allows rexPtBARroGRAGISENG

Turn off call trggkifg ?hone ovier. QEEVEiNGQEsOF?adgge Eygy@mggfﬁsg'ﬁtgqun

billi MODE rn

ENABLEAI R ACT VAWB‘\P“‘: THI®, BECeRRILY (RF & ect connection of the phone
act!vatlon of fupdst connectdiftﬁBtﬁeAbEnnglppﬁbéiksd&uunnﬁ114Qver the air
debi t In the mobil@Chhbfb' 8fsfénm d¥%his invention where

the mobile phone unit has internal accounting capabilities,
the phone unit is programmed with the code responsive to the
command set, the complex billing algorithm, the license code
and other parameters allowing the phone unit to be a
periodically polled unit, for example, in a rental
environment, or a debit unit, where account status can be
determined and upgraded on the fly. The following table,
Table I, lists the command set. The command set is suitable
for most modern cellular type phones and it is understood that
modifications may be required for phbne units of different
types or different manufacturers. As noted, certain commands
may not be operational where the hardware includes a clock
chip that does to provide real time and date, and suitable
modification is required.

IABLE I
BASE_COMMANDS DESCRIPTION
RD_PHONE_NUMBER - Read the telephone’s phone
'~ number
RD_PHONE_CALLS Read the telephone’s call data
activity storage
RD_PHONE_TIME Read the current time from the
~ phone
WR_PHONE_TIME Set the current time of the
phone
RD_PHONE_RTB Read the phone’s software
' ' revision number
LOCK_PHONE Lock the phone from use
UNLOCK_PHONE Unlock phone for use
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OTHER RESPONSES DESCRI PTI ON ACK

Acknow edgenent NAK Coul d not understand
HOST/ PP or thvaltd CLRC —OTHER™
| NTERACTI VE  DESCRI PTI ON COMVANDS USI NG THE PHONE KEY BOARD

UPDATE_DEBI T_DATAl1 Update, over the air, the

cur r entwoadé42zonal dol | ar
of expiration

Li cense Nunber

amount left for debit UPDATE DEBI T DATA2 . If for sonme reasons

t he "over RD_CALL_COUNTER Read thehaumbetr apdealls mddd he

debit data cannot be during the period successful |y

conpl et ed, ser can be given a license

nurber to nan%QLFQHFQHB-§HATUS §ead status of last commapd ng the keypad
via this s'uedfunctlon A suggest ed

brotocol for kigpeORNRRS MGkoky Tablkadet/e¥ase HhE E&#%@Nﬁi he

follow ng table
Acronyns

wll be

VI EW CURRENT AMOUNT

PCT/USYGmOR44 and date
ref erenci ng the Tel ephone

storage data

Descri ption
A systens opeRESET_CALLS_COUNKTER .

Reset the call counter deercsonal
consi dered t he host

WO 96/ 24229  RESTRICT_ILLEGAL_ CALLS Restrict all Pwgabaraiisiq

ENABLE_ALL_CALLS

Dgactivhfe-ihe call restriction

RD_TELEPHONE_ESN ‘Read the phone’s electronic
serial number

WR_NAM Write NAM parameters to the
phone

kQ_NAH Read ﬁhe current NAM parameters

WR_SCRATCH_PAD
'RD_SCRATCH_PAD
WR_LOCK_DATE

RD_LOCK_DATE

from the phone

Store a small amount of data in
the phone

Read the small amount of data
from the phone

The date at which the phone
will no longer function

. Read the lock data from the

phone

REGISTRATION ' System provider registers
itself for use with the phone.
(Password is transmitted)

WR_CONF_DATA

RD_CONF_DATA

Write debit configuration data
to the phone

Read the configuration data
from the phone '

WR_DOLLAR_AMOUNT Write the maximum dollar
amount the phone can be used
RD_DOLLAR_AMOUNT Read the maximum dollar amount

DO_CALL_TRACKING

from the phone

Turn on call tracking
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15 PP The phone unit will be

consi dered t he Phone _ Peri nher al

DB A Data Byte CB | A
Conmmand Byt e CTI- A'Cel I ul ar Tel ephone
Interference wo96r4229 ACK An Acknow edgPCEUS9600844n

t he phone unit NAK The PP or HOST did not
under stand the | ast set of ' 14 dat a
retrieved BCD Bi nary Coded Deci nal

The host conputer conmiNO_QALL; TRACEKENGal procdumeffucailitracking. 1 or a
satellite conputer that is preferably connected to the central processing
unit 14 which acts as RP_DRRITLMPDEyst em wi de T3 M Aebét Bedgckilhingy and

tracking informati ona‘ I c:%‘gsﬁrrput er, whi mfbsegiggﬁééggyﬁgfggr

end PC communi cates t Units via a bus using a

Asynchroneous RS-232 sajipile ARl AerTORPPONANdpurid onddvkkY thé &1PPadbit 8

data bits or a custom zed IAterTace tail orechdtivation! ofUlfahds

manuf acturer's phone unit. Were programring the initial activation of a

phone unit over the DISABLE_ATRcACRIVATION Furnofifs oyerokpei ahrddelsitg

DIMF signals. A factory phone has |inited agtivationpefi fungs typically

911 for energency. The factory phones are preprogranmment to allow
, o

an additi onal dedicat Aaher . the num%ﬁmmem provi der
. "fijt'); ~ e H
C made by ue, the phone is

service center. Once S 0
switched to page nodgegnd the service operat F}(c]&riﬂvitlieagiﬁlehée STMF code
program The ESN is checked by the HOST and if verified as an authorized
‘phone for assignnent INAK he HOST, the NAM parcowlid notaundersgananrostopp he
phone unit (PP). The programm ng of the plondnwaldd LRCer nal accounting
phone is also acconplished using DITMF signals. Because of security
reasons, it is preferred that the phone unit progranned t hrough the bus by
direct connection as |EEEaHAALatIRbed. RCRLL.

COMMANDE T

UPDATE_DEBIT_DATAl Update, over the air, the
current additional dollar
amount and date of expiration
referencing the Telephone
License Number

VIEW_CURRENT AMOUNT View the current dollar
amount left for debit

UPDATE_DEBIT_DATA2 If for some reasons the "over
the air" updating of the
debit data cannot be
successfully completed, the
user can be given a license
number to manually type in
using the keypad via this
function

A su_qge,st__ed protocol for the command set in Table I
uses the acronyms in the following table:

Acronyms - seriptio
HOST ' A systems operator’s

er will be
considered the host
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WD 96/ 24229 PCT/ US96/ 00844

LOCP

16 A suggested data format for the command set |isted I n
rabte I 15 Set rortn i the folrtownyg paragraphns.

RD_PHONE_NUMBER HOST and PP Interaction: HOST sends
CB to PP PP mends DBS + LRC (Longitudinal Redundancy:

Check) WO 9624229 Dat a From phone: DBS | sPEIVUSSSR0844st r i Ng
representation of the MN. eg. 5108382400 LRC

Cal cul ation The LRC, Longisudi nal Redundance Check, is

cal cul ated by the foll ow ng al gorithm b = 0x00

=0 to length of d&¥a

b=b XOR d&he pPhone unit willReeb

The LRC i s used when any data bytes, DB, areongdgdered the Phone the PP or

formthe PP RD PHONE CALLS T an PP Interaction:
HOST sends RD CALL%BCCIJNTER to PP S back DB for the call
counter to HOST HOST sends CB to@"iﬁg‘-i : PP send; back
all call data to Hggl foll owed by an A (Longi t udi nal
Redundancy Check) (The bytes com ng back woul'd be nunber of
calls * 17 + 1 for cTI - the LRO) AWII\E
HOST and PP Interaction: -

ACK An Acknowledgement from

the phone unit
NAK S The PP or HOST gdid not

the last set of
data retrieved

BCD Binary Coded Decimal

The host bomputer comprises' the éentrai- processing
unit 14 of Fig. 1 or a satellite computer that is preferably

connected to the central processing unit 14 which acts as a

hub for system wide coordination of accounting and tracking
information. The host computer, which may be a typical higher
end PC communicates to the phone units via a bus using a
standard Asynchroneous RS-232 serial port at 9600 band, no
parity, 1 stop bit, 8 data bits or a customized interface
tailored to a particular manufacturer’s phone unit. Where
programming the initial activation of a phone unit over the
aimy; the initial dialogue is accomplished using DTMF
signals. A factory phone has limited calling capabil:.ty,
typically 911 for emergency. The factory phones are
preprogramment to allow an additional dedicated 800 number,
the number of the system provider service center. Once the
connect is made by voice dialogue, the phone is switched to
page mode and the service operator initiates the STMF code
program. The ESN is checked by the HOST and if verified as an
authorized phone for assigmment by the HOST, the NaAM
parameters are programmed to the phone unit (PP). The
programming of the phone as an internal accounting phone is
also accomplished using DTMF signals. Because of security
reasons, it is preferred that the phone unit programmed
through the bus by direct connection as previously described.
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HGST sends CB + DB(4) + LRC to PP (The LRC woul d i ncl ude the CB)

PP sends back an ACK to HOST Data sent to phone:

The CB, RD PHONE_TIME, is sent followed by 4 _ byt es cont ai ni ng

t he MVDDHHW i n BCD. The nont'h, day, hour and minute are each in
the formof a woesnr4a29 BCD byte WO 96/ 24229 PCT/US96/00844
PCT/ US96/ 00844 o 17 Exanpl e:

eg.. for January 1, 1980 at 1 pmthe DB woul g | ook |i ke 01011300
where 01, 01, 13 and 00 are all bytes RD_PHONE_TI ME

HOST and PP Interaction: A suggested H8E3 fermat afB the Rmmand set ligped
sends back a DB( o det in the DRSAL Gy ‘tardgRBpRs:
The data sent fr%%]?%%%k%%e 'S iggﬁﬁxca toethe g ¥ da?a sent to
t he phone in WR-PHONE Tl Mg . eg.. For Feb. 2, 1999 at 2:12pm
the DB bytes witR-FHON R MPMRER 10021412 etc. .

QST and PP Interactiom:

RD PHONE_RTB

HOST sends CB to PP
PP sends DBS + ILRC (Longitudinal Redundancy
Check)

Data From Phone:

DBS is an ASCII string representation of the MIN.
eg. 5108382400

LRC Calculation

The LRC, Longitudinal Redundance Check, is
calculated by the following algorithm:

b = 0x00

LOOP I=0 to length of data
b=b XOR data[I]

IRC = D)

The LRC is used when any data bytes, DB, are sent to
the PP or fo:m the PP

RD_PHOME_CALLS

_ _ , . _
HOST sends RD_CALLS_COUNTER to PP
PP sends back DB for the call counter to ROST

HOST sends CB to PP
PP sends back all call data to HOST followed by an
LRC byte (Longitudinal Redundancy Check) (The bytes
coming back would be number of calls * 17 + 1 for
the LRC) '

WR_PHONE_TINME

HOST and PP Interaction:

" HOST sends CB + DB(4) + LRC to PP (The LRC would
include the CB) .
PP sends back an ACK to HOST

Data sent to phone:
The CB, RD_PHONE_TIME, is sent followed by 4
bytes containing the MMDDHHMM in BCD. The month,

day, hour and minute are each in the form of a
BCD byte '
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HOST sends a CB to PP PP sends back its firmware revision nunmber -

I n sone format relevant to the phone + LRC Dat a sent
f+ermphere: TBBb—SpectfiT to tteTEnUfacturers phone .
LOCK _PHONE Wien the phone is in "locked" node, the phone shoul d ~
dlsplay the word "LOCKED' on the main view ng ' screen. The phone

i S compiveleghirzsicacti vated whil e i n this nodecwmsséioosdsc HOST

i ssues the UNLOCK PHONE command. The purpose of this node is to
secure the phone in betweejprentals or debit-rentals. Wile in
this node, it prevents users, or enployees, from stealing air
time. Also, if thegExappleiss stol en while in this node, the phone
is worthless. This wort hl essness provi des a sense of security

for the prQi? Januaxry plonck?80 at 1 pm thesDBnhwopkd

| nteraction: 1°° %hﬂ%g vhereg Pp, 01, 13 andp QQn@r@ack an
ACK to HOST a11‘\/\61@8)"24229

PCT/ US96/ 00844 18 UNLOCK_PHONE
This node is just gpOppghe! #xiEe LOCK PHONE or "LOCKED" node.

In this node, the= phon® 1s conpl etel y usabl e.

HOST and PP I nter agosmand PP Interactidnk sends CB to PP PP

sends an ACK to HOST RD_CALL_CQOUNTER

HOST sends a CB to PP
PP sends back a DB(4) + LRC to HOST

Data sent form phone:

The data sent from the phoné is identical to the
data sent to the phone in WR_PHONE_TIME

Example:

eg.. For Feb. 2, 1999 at 2:12pm the DB bytes
would look like 02021412 etc...

RD_PHONE_RTB

HOST sends a CB to PP
PP sends back its firmware revision number in
some format relevant to the phone + LRC

TBD. Specific to the manufacturers phone

LOCK_PRONE

When the phone is in "locked" mode, the phone should
display the word "LOCKED" on the main viewing
screen. The phone is completely deactivated while
in this mode until the HOST issues the UNLOCK_PHONE
command. The purpose of this mode is to secure the
phone in between rentals or debit-rentals. while in
this mode, it prevents users, or employees, from
stealing air time. Also, if the phone is stolen
while in this mode, the phone is worthless. This
worthlessness provides a sense of security for the
supplier of the phones.

HOST and PP Intexactijon:

HOST sends a CB to PP
PP send back an ACK to HOST
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This conment allows the HOST to read the current nunber of calls
t hat have been made on this phone during this rental. From
there, the HOST can use IR this as data to present to the user and
use this ~ data to determ ne the nunber of“bytes the phone wll
send when i ssuewlobe42® PHONE CALLS conmand. Host gotusYem084s

I nt eraction: HOST sends CB to PP PP sends DB(2) +
LRC to HOST : The two data bytes argg 16 bits from nost

signi ficant bit to |east significant bit. These two bytes
represent the nunber of calUNIOCKaPHOME e been made on t he

tel ephone. The last, or third byte, is and LRC - _

RD_COMVAND_STATUS Thisaimeds @ niustr | eppesitepP the: o LOGKaPHONE hyor
t he HOST, the Hbé?cfﬁg" Suede hi s ¥y bippde, cetheo phone 'is
deternine the state of the“PER m@eﬁﬂ Even t hough ACK' s

e
and LRC s are used, this p indl .. general status check on the
PP. HOST and PHOER-SBd PP fnteractiohi™™ ® 08 o0 MR 0 PP
LRC PP sends bagbsPBsenas ¢sed ®eIOST Dat a Sent From
PP: The DB byt PPssehdsrawnA¢K tgh@0STcan be used to
di agnose internal problens that have occurred in the phone. |If

the | ast command and the current state of t he phone is good, the
DB shoul d be 0x01. The resRD_CALL COUNT. the bytes values can be

®
left up to the panuf acturer .t o ciﬁs %%t%!-{ho%ec&itecific
. - C n lows e S
information can be fetw“ﬁﬁﬁﬁr?ﬂggcgﬁ ‘that have been ?ei—on e‘:isi pﬁone
during this rental. From there, the HOST can use
this as data to present to the user and use this
data to determine the number of bytes the phone will

send when issued the RD PHONE CALLS command.

HOST sends CB to PP
PP sends DB(2) + LRC to HOST

The two data bytes are 16 bits from most significant
bit to least significant bit. These two bytes
represent the number of calls that have been made on
the telephorie. The last, or third byte, is and LRC.

RD_COMNAND_STATUS

At any point during the PP interrogation by the
HOST, the HOST can issue this command byte, CB, to
determine the state of the last command sent. Even
though ACK’s and LRC’s are used, this provides a
general status check on the PP.

tion:

HOST sends CB to PP + LRC
PP sends back DB(2) + LRC to HOST

ta Sent F PP:

The DB byte sent from the phone can be used to
diagnose internal problems that have occurred in the
phone. If the last command and the current state of
the phone is good, the DB should be 0x0l. The rest
of the bytes values can be left up to the
manufacturer to  decide what phone specific
information can be returned via this byte.

RESET_CALLS_MEMORY
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19 I f the DO _CALL_TRACKI NG has been turned on during a

' - en- storTTg-catt data i n
menory bl ocks of 17 bytes per call. This commence is used to
either clear the nenory or sinply reset a pointer in nenory to
t he cayd ity HOST and PP Interaction: PpCcT/US900844 HOST sends
a CBto PP + LRC . PP sends an ACK to HOST
RESET | LLEGAL_CALLS The gervi ce provi der has created a snal |
al gorithm that lets a phone performcall restriction. This
feature all ows thEfsthe D QAL TRACKINGIhas(been turned on deximgitas of the

nunbers -or whol e nente} pextigk, m'le phone will hmemgtorﬁeg

HOST and PP I nt erﬁ!??oﬁ“emi‘;"r‘{s:;@: ‘H% % % ’:S?C to PP
PP sends an ACK tG"FE%‘Tc y | ength,
digit count to usﬁi’f'B Ytﬁ%’%%ﬁ a?i mR uca‘fnd for t he

search t. fromthe and of the digit string
to search : 1 byte

Tot al : 9 bytes HOST sends a'ﬁmﬁa)w +n||mber of nunbers to block is 7

whi ch PPveends ah 'ACK t@B8 HOgMes of configuration data.

This command di sables the call restriction feature. If this
command has been issued to the phone, then o step 2.0 and 2.1 are
executed in the cRESBT_ILLEGAL ! riction algorithm On the ot her hand,

f th
![ het cgnf iguratio %e& %’E’w&gﬁrf &f&%ﬁ&eg Lsfgimf&]o Thi
restriction nodesgeature allows ea%‘i PESridd¥: to dlsable

segments of the numbers or whole numbers right at
the source:; the phone.

HOST sends a CB + DB(63) + LRC to PP
PP sends an ACK to HOST

Data Sent From Host-

KL = Key length, digit count to use for the search 1 byte

KEY= The actual digits for the search .- 7 bytes
ODS= Offset from the end of the digit string to
search _ 1 _byte

Tota1° 9 bytes

The . total number of numbers to block is 7 which
gives us 7 * 9 = 63 bytes of configuration data.

ENABLE_ALL_ cn.r.s

This command disables the call restriction feature.
If this command has been issued to the phone, then
step 2.0 and 2.1 are executed in the call
restriction algorithm. ©On the other hand, if the
RESTRICT _ILLEGAL_CALLS is issued to the phone with

the eonffguratzon data, the phone would be placed in
call restriction mode.

HOST sends CB to PP + LRC
PP sends ACK to HOST

RD_TELEPHONE_ESN

The HOST requests the ESN 'and the' phone transmits
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HOST sends CB to PP + LRC PP sends ACK to HOST

RD TELEPHONE ESN The HOST requests the ESN and the phone

transmts WD 96/ 24229

PCT/ US96/ 00844 20 . the ESN to the

HOST. The ESNvb®ek4299 only non changeabl’'e part in paEUSMEbEsat

phones can be tracked by. HOST and PP Interaction:

HOST sends CB to PP PP sends DB(xpot LRC to HOST

Data Sent to HOST: ' The data that is sent to the HOST is

dependent on t hehéoESNt tidhethenHOSTL ur eThe SEENi ig. the only non

VR_NAM Wi ti ngchangeable i parte #Oskher dAMiethabmphones can be
. benefits which are: tracked by.\ ss-progranmmi ng by enpl oyees which

| eads to bﬁS ierV!SS! tion; 2. Fraud prevention in

t hat the phone can only b mred via this command;

therefore, this HOST s&ﬁaé” G198 b@lelduaI fromsinply steallng a

rental phone and getting sppVgehas €42 LRC to HOST el se;

3. Safely and effectively noving hones from pl ace to

pl ace; and Data Sent to HOST: '

The data that is sent to the HOST is dependent on
the format the manufacturer is using.

Writing the NAM via the HOST provides some
benefits which are:

1. Hiss-programming by employees which leads to
bad service;

2. Fraud prevention in that the phone can only be
programmed via this command; therefore, this
deters an individual from simply stealing a
rental phone and. getting service somewhere
else;

3. _ Safely and effectively moving hones from place
to: place; and.

4. No training is required at the rental/debit
site to activate the telephone.

The follbwing are a general list of parameters
that would need to be programmed in an analog
cellular phone:

- MIN, Mobile Identiflcation Number

- SID, System ID (A side is a while the B side is
an even number) _

- GIM, Group Identification Mark/ID (Typically 0-
15)

- LUM, Local Usage Mark (0 or 1)

- EX, Min Class (0 or 1)

- ACCOLC, Access Overload Class (0 + last
digit of the MIN)

- LOCK, The User’s Lock Code

- 88, The System Select (A-Only, B-Only, or
Standard A-B/B-A mode)

- ICPH, Initial Paging Channel (334 B, 333 a)

HOST and Interaction:

HOST sends CB + DB(X) + LRC to PP
PP sends ACK to HOST
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4. No training is required at the rental/debit : siteto

activate the tel ephone. The following are a general |ist of
pafrafeters thrat—woutd—Teed- t 0 beprogranmmed—in S
cel l ul ar phone: - M N, Mbile Identification Number
- SID, SystemID (A sideis awhile the B side is an even
nunber )wo 96/24229 - G M Goup ldentification Mark/ pOT/{UsS9quos#l | y O-
15) - LUM Local Usage Mark (0 or 1) - EX, Mn
Class (0 or 1) - ACCOLC, 2Access Overload Cass (0 + |ast:
digit of the MN) - LOCK, The User's Lock Code
SS, The System Sel WI y, or . : St andard A- B/ B—A
node) - Ig!!!—ld Itnl Ell al Pagi ng ghaagséi(334 B, 333 A)

e aca 18 s T
Egsleﬁgg L\g(e{ gct ! gnone manufac“qgﬁ é\ﬁ%gyg has a %%t in pro ‘FT
PCT/ US96/ 00844 or doing just Data Sent To
PP: The data is somewhat standardl zed, however, each
phone manufacturer uSually has a built in protocol for doing
just this. The RDRIAWNANr read NaM, furdeidiD sy the opposivé]
function just the ofpWR _NAM or write NAM{ \\Rghldiv| othisi is k@picdltyn, this
is typically alreadmn'eunyisea umanufasturersaphones s phone.

HOST and PP | nteraction:

HOST sends CB to PP
PP sends DB(X) + LRC to HOST

This "scratch pad" memory is a segment of memory
that the system provider can use to store important
information in the phone. This inférmation can be
credit information, rental information or multi-site
drop off information. By having the ability to
store a small amount of data in the phone, the
system provider can open the doors to many new
features. This also provides the system provider
with the ability to allow for future updates in the
software that can take advantage of this memory.
Any size up to 1K, 1024 bytes is adequate.

HOST and PP Interaction:

HOST sends CB + DB(X) + LRC to PP

PP sends an ACK to HOST

RD_SCRATCH_PAD

This is just the opposite of WR_SCRATCH_PAD. With

this command, the phone would send the Yscratch pad"
memory to the HOST.

HOST and PP Interaction:
HOST sends CB to PP

PP sends DB(X) + LRC to HOST
'R mcx Dl'l'!

Creates the ability to tell the phone to shut off at
some date.

HOST and PP Interaction:
HOST sends CB + DB(3) + IRC to PP
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HOST sends CB to PP PP sends DB(X) + LRC to HOST

VR_SCRATCH_PAD This "scratch pad" nenory is a segnent of
menory that the system'provider can use to store inportant
information in the phone. This information can be credit

i nformation, regglaimwfornation or nulti-site dr oproxits96/00844

i nformation. - By having the ability to store a small anount of
data in the phone, the system prgxi der can open the doors to
many new features. This al so provides the system provider

with the ability to all owEFPbmsendsuan 30HatesHOST t he sof twar e
that can take advantage of this nenory. - Any size up to. 1K, 1024
bytes is adequate. Dﬂiﬂ—SEHSSTQGRBsPP Interact|on

sends CB + DB(X) + LRC to ate fo ée Vf&
RD_SORATCH_PAD i &ﬂ?ﬁﬁ % HE& qﬁ?@*ﬁé@ﬁ
menory to the FKST and PP Interact|on HOST
sends CBto PP . ds DB(X) + LRC to HOST

VWR_LOCK _DATE C}eates the ability to tell the phone to shut off
at some date. July 21, 1968 woBYdaed689¥2Mt er acti on:

HOST sends CB + DB(3) + LRC to PP WD 96/ 24229

PCT/ US96/ 00844 RD_LOCK_DATE

This is just the opposite of WR_LOCK DATE. This is
used to verify or find out what the current lock
date is in the phone.

Bgsi_snﬂ_zz_lnssxag;inpl

HOST sends CB to PP
PP sends DB(3) + LRC to HOST

The data DB(3) is a date in the format described in
WR_LOCK | DATE.

REGISTRATION

This REGISTRATION command acts as a security feature
for the phone manufacturer and the system provider.
Before any HOST and PP interaction can occur, the
HOST must send this command followed by the
password. From that point on, any command issued
should work. If this command has not been issued,
then the PP should not respond tc any HOST commands.

HOST and PP Interaction:

HOST sends CB + DB(16) + LRC to PP
PP sends DB(16) + LRC to HOST

Data sent to PP

The data password may be a default password
selected by the system provider.

Data sent to HOST:
The data in then echoed back to the HOST. This

helps show the relationship between the systenm
provider and a customer such as a telephone vendor.
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22 PP sends an ACK to HOST . Data Sent To PP:

The data date format is slightly different in that It contains
—o—ttme—rformatTomand—does—Tontai year 1 nformation. The BCD
format YYMVDD. Exanpl e: July 21, 1968 would e
680721 RD_LOCK_DATE This is just the opposite of
VR LOCHodsRR229This i s used to verify or fi nCTAKIHIBM t he
current | ock date is in the phone. HOST and PP
I nteraction: HOST sends &B to PP PP sends DB(3) +
LRC t o HOST Data Sent To Host: The data DB(3) is a
date in the fornnatWRGONE_|DATA n V\RLOCK DATE. Thi s .
REG STRATI ON conmand act s as a security featu for the phone
manuf act urer and t 3) ration Stm"tﬁé'ﬁorté‘ “ﬁld PP
interaction can o é’e essary par. ol | owed

shoul d work. If t é‘é‘ﬂﬁéhi]_ in alg ‘i‘:ﬂmt he PP
.shoul d not respon S.accounting wi

I nteraction: unit. HOntesekHisCBaatdB(iH) in LRQdce Pland the

sends DB(16) + LR®O_M®EHITTMODE command iBagivemnttheopR&ne will begin The dat a
password nay be a usdngiithisadpformation to progesssadd ihargessystem

provi der. Data sent to HOST:

RD_CONF_DATA

iy
shoul d ma% ';h r?s%& Efle!

This command will read back the 'cbnfiguration data
that was written by WR_CONF_DATA.

BOST and PP Interaction:

HOST Sends a CB to PP
PP sends DB(X) + LRC to PP

Data From Phone:

This data (DB(X) is the size of the data structure
discussed in WR_CONF_DATA. This may vary depending
on implementation and phone restrictions. Following
the data, there should be an LRC.

'R DOLLAR AHDUNT

Th:ls conmence is used to update the current dollar
limit in the phone. Since this is a single command
- there stands great risk for fraud. So there is a
bit of extra data that helps deter fraud built in.

HOST and PP Interaction:

HOST sends CB + LICENSE NUHBER +LRC to PP
PP sends an ACK to HOST

t one:
The HOST will send a CB then a valid license number
followed by an LRC. This license number is the same
license number that is transmitted "over the air" to
the phone or manually imputed via the key pad.
RD_DOLLAR_AMOUNT

This command returns the current dollar amount in
the phone.

HOST and PP Interaction:
 SUBSTITUTE SHEET (RULE 26)



The data in then echoed back to the HOST. This hel ps show t he

rel ati onshi p between the system provi der and a custoner such as
a tel ephone vendor. ' WD 96/ 24229 '

PCT/ US96/ 00844 23 VWR_CONF_DATA
This is the CORgbGEEMEY ON structure that contains™ aPCTUEE/00844
necessary paraneters for providing a debit service. This data

i ncl udes itens such dialing inforggtion, relates and other
configuration i nformation, including the conmplex billing

al gorithm t hat mpasTidendsntaccBaktoaPPounting within the phone

uni t. Once this data PPssends DB(20e+ LRG toHHOST DO _DEBI T_MODE

command i s given, the phone will begin - using this information to
process call charges. mnﬁ-%@-b@ﬁh‘DATA Thi s command

will read back the config atrl_B tﬁ %gkwét l:’\%—s \grr tﬁ gfxggg § N
%5 an B&EE From onie:

V\R_CONF_DATA.
CBto PP PP sengl

This data (DB(X) is the size o t-he data structure di scussed in
VR_CONF_DATA. This may .vagxamsaeandi ng on i nplenentation and
phone restrictions. Follow ng the data, there should be an LRC.
VR _DOLLAR_AMOUNT DB(2)hi=s 0o @2ewbdchswould txangiate toh&heuvadne 2
dol I ar limt in the phone. Since this is a single comand

DO_CALL_TRACKING

This command turns on the call tracking feature. 1If
the phone is in call tracking mode, the phone will
save, see the RD_PHONE_CALLS command, all calls made
so that they may be used to bill the user at a later
time.

HOST sends a CB to PP
PP sends an ACK to HOST

NO_CALL_TRACKING

This command turns on the call tracking feature.
This command is useful when the supplier of phones
wishes to leave a phone out in the field for long or
indefinite periods of time. This command might be
used in setting up debit phones at the factory or
distribution center so that they would be ready for
the retail market.

'HOST sends a CB to PP
PP sends an ACK to HOST

DO_DEBIT_MODE

This command tells the phone to begin the processing
and using the WR_CONF_DATA and WR_DOLLAR_AMOUNT’s
data. When this mode {s active, the phone begins to
watch each phone call during debiting money’s as the
phone is in use. Based on the configuration data
supplied by WR_CONF_DATA the phone would decrement
the WR_DOLLAR AMOUNT each minute as the phone is in
use.
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there stands great risk for fraud. So there is a bit of extra

data that hel ps dater fraud built in. HOST and PP Interaction:
o PP PP sends an ACK to
HOST Data sent to phone: The HOST will send a CB
then a valid |icense nunber foll owed by an LRC. Thi-s |icense
nunber weeddagresane | i cense nunber that is tPCFUSHONEE "over the
air" to t he phone or manually inputed via the key pad.
RD_DOLLAR_AMOUNT This coggand returns the current dollar anount
in t he phone. - . HOST and PP Interaction: WO
96/ 24229 HOST sends a CB to PP PCT/ US95/ 00844
24 HOSEP sseniis ArCAGK toPHOST PP sends DB(2) + LRC to
HOST Data sent to host: - The DB(2) data in the two
bytes of dollar d with the Most Significant bit first and
Least | g*@n?!%%%twast. CDB(2) 00 02 which

woul d trans|ate topflig Véﬂdﬁ & tells the phbhkCAldt TRACKADG debit
Thi's command tur ”Spf&iﬁﬂﬁqlﬁ ThisCwily i\ﬁ!? Wikelly be used whendvex phone is
in call tracking nadeustbmepheanty Ito track callsaof scaséheonDa
PHONE_CALLS commangeribdic ddsismadein a rental situation. Again, if

call tracking is on and this command is issued,

calls are only tracked and the phone should lock

when the memory is full.

HOST sends a CB to PP
PP sends an ACK to HOST

ENABLE_AIR_ACTIVATION

The reasons the commands ENABLE_AIR ACTIVATION and
DISABLE AIR ACTIVATION is for a customer that
doesn’t want over the air debit activation for its
client users. By turning off the air activation,
the customer has less room for fraud. This feature
old also be used in creating a value added telephone
or different models of the same phone etc..

HOST sends a CB to PP
PP sends an ACK to HOST

DISABLE_AIR_ACTIVATION

When this command is sent to the phone, the phone
will no longer accept debit updates via DTMF tones.
The only way a phone could then receive an update is
via the keypad or via a self-service transaction
station.

HOST and PP Interaction:

HOST sends a CB to PP
PP sends an ACK to HOST

. When the foregoing command set has been implemented
to establish the interface protocol between the HOST, here the
central control unit 14, and the PP, here the mobile phone
unit 30, the phone unit is programmed to respond to the HOST
and to limited user commands as noted. The command set allows
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sa that they may be used to bill the user at a later tinme.

HOST and PP Interaction: HOST sends a CB to PP PP
sends an ACK to HOST ' NO_ CALL _TRACKI NG ' Thi s command
turns on the call tracking feature. Thiggi command i s useful when
t he supplier ofwpeneas wi shes to | eave a phone out ipeThiSSsdos&l d
for long or : ndefinite periods of tine. This command m ght be
used in setting up debit phones at the factoryg or di stribution
center so that they would be ready for the retail market.

HOST and PP | nt erfast aocommunication dﬂiﬂ@ﬁuehdtwaeﬁ:&he) déntral control Rkthit
sends an ACK to IgSl¢g sur ogate, LHR b unit. Thi s command

h to b t n ' and, usi ng
W CoNE AT e W E%'LEAR o1 fie WR_SONF_DATA commandyhe e AeL e Ehe phone
active, the phon@rﬁ&giaslcbaded with the necedsanC daphomed code,dincbgding the
debi ting noney’ s Ra-h% billing alqdijlg.ﬂgl ts é %etkg é’ ditCto o function

configuration data

decr enent as athg%tmg\gf I\’E?JR% SRReTENg, ¢ éngs Pﬁ cﬂﬁgﬂ% i QEj rthe
use. DEODEBANIMODE| command i on: WO 96/ 24229

CP:CB:Ti gsgg/ 00844 <oThe complex bil}ing algdrithm factors the miffié

variablies of a telephone call from a mobile phone into a
billing equation that virtually mirrors the factors considered
by public switched network providers and involved wireless
‘'service providers, (of which there may be more than one
involved in a single call). The resultant call charge
accurately approximates the summation of real charges that
will be billed by the involved providers enabling an instant
calculation of charges. Naturally, any error bias is
programmed to favor the accounting system provider to minimize
potential under billing. By incorporating a rate table in the
phone unit 30, dialogue with the system provider, which may be
a separate entity from the wireless service provider, is
thereby avoided. Since the rate table used by the complex
billing algorithm may 'change at any time, the mobile phone
systenm of this invention prdv':_i.des for over the air updating of
the internal rate table in each phone unit at the initiation
of the system provider. Each phone unit may be polled and
updated by the system provider during off-hours. Preferably,
the updated rate table is coded when the user applies for an
increase in the internal phone account.

In describing the complex billing algorithm, the
acronyms in Table III are used.

IABLE IIX
Acronyms .
BIT 1 bit of data (Used as a flag)
BYTE 8 bits of unsigned type (Like an unsigned
: char in C language)
INT 16 bits of unsigned type (Like an unsigned

short int in C
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NO_DEBI T_MODE This command tells the phone not to do debit
processing. This will nost |ikely be used whenever : a custoner
pertodit basTs as 11T a
rental situation. Again, if call tracking is on and this
command i s issued, calls are only tracked and the phone shoul d
| ock WwWO9624229 when the nenory is full. PETXTBSS6P84 PP

I nteraction: HOST sends a CB to PP PP sends an ACK
to HOST ENABLE Al R_ACTRVYATI ON The reasons the
commands ENABLE Al R ACTI VATION and y DI:SABLE_AI R ACTIVATION i s
for a custoner that doesn't want ov%#ngnst%r debit activation
for its BYTE[#] cl i%ht LfséﬁfsBYB?st ur ni ng of §& aalsrt%'@lﬂevat i on,

(ne st pgRtalts s PR g gyt TS et fling ;mq s o be

t he sane phone etc. HOST and PP

HOST senggcersB to PP a collectionPstﬁﬁdSaB@wQCK tO HCST

DI SABLE_AI R_ACTI VATI ON types When this command is sent to the phone,
t he phone will no | onger accept debi't updates via DTMF tones.
The only way a phone could then receive an update is via the
keypad or via a scfhe §8l} ¥ecord fonfigypation structure thay enables

HOST andth@® bmﬂrﬁg:tdm to be establishddSForcedicalabionw 4 charges PP

sends an T When t he foregoi ng conmand set has been
|nplenen% 835 to es eﬁﬂi ﬁ?HFhe i'nterface protocol between the HOST, here

the central control unit 14, and the PP, here the nobil e phone unit 30,
the phone unit is programed to rgapggdg¥o the HOST and to limted user

commands as noted. The conmmand set all ows
RECORD of configuration data {

//This data will tell the phone how to bill calls in
any country in the world

BYTE Maximum International Digits

BYTE Minimum International Digits

BYTE ‘Maximum Long Distant Digits

BYTE Minimum Long Distant Digits

. BYTE Maximum Local Digits

BYTE Minimum Local Digits

BYTE([7]) ‘International Access Code

BYTE[7] Long Distance Access Code

BYTE _ Is long distance access code

' always required?

BYTE[7] Third party prefix/Operator/

_ Calling .

Card Digits
//Locator Information

INT(5] 5 Home SIDs of the phone (Provides
- seamless roaming etc...)
INT[S) 5 Home area codes of the phone

(Provides computability in
congested areas)

//Rate Information

DECIMAL Base access per minute charge
~ (Applies to all calls)

DECIMAL Additional long distance per
minute charges

DECIMAL Additional International per
minute charges

DECIMAL Additional roaming per day charges

DECIMAL Additional roaming per minute

' charges
DECIMAL ‘Additional operator assistance

charges, calling card or third
party billing, or call surcharge
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VO 96/ 24229 o T PCT/ US96/ 00844
26 for a communi cati on di al ogue- betvveen the central control unit or its
surrogate, and the phone unit. f Wien t he VWR_CONF_DATA conmand i s
executed, the phone wunit is |oaded with the necessary data and code,
including the wowehezzobilling algorithmto enable the phone upctusssoosss
function as a debiit phone upon entering and execution of the :

DO_DEBI T_MODE conmand. The conpl exgbilling algorithmfactors the
nultiple variables of a tel ephone call froma nobile phone into a billing
equation that virtually mrrors the factfos cakisictatesnt by public swtched
network providers and involved wireless service providers, (of which there
may be nore than one invd/PihernInfQ R 9| Th resultant cal |
charge accurately approxi ? t he summzi® th rges tgﬁ L1, pe
billed by the invol ved pr d enablin a §J KED"I

char ges. Naturally, a Ror bi as a v

accounting system provi de;ﬁ?ﬁ% nimze m@fgﬁm a@l% érg c:d fgf.
incorporating a rate table in the phonethivd wiklas)al ogue Wi th the system
provider, which may be aBEE{RJte entitYYMMDEN isicthe rbasssdatevihis phone
provider, is thereby avoided. Since t hewasitxoanizig- omsed by the conpl ex
billing al gorithm may chafYFE4B1aAF It i med thﬂé’%bque shdidedof phane

i nvention provides for over the air upda"tl % tongad ﬁ?ﬁzl' le ank| ’NYn

each phone unit at the ini 5’°ﬂ of th o ,fEﬁ h pho&enbunlt
may be polled and updat em e systen g 910Ug ign
Preferably, the updated rate table is M ) &Eug‘g?{ appli er: 5Feﬁ?1e

i ncrease in the internal phone account. I n~déscribing the
conplex billing algorithm the acronynms in Table Il are used.
TABLE | 1| Acr onymns BThe configuratiiont dxtajafer the foregqiverdresord

flag) BYTE ﬁelasSita h&pqhiuaalaaefloiym (Like an un8|gned

char in C Ianguage) I‘ i ! &E ] iIOfI un3|ﬂrled ygﬁ xlﬁmm Jr.]ength

unsi gned of a country’s country code. For instance, the USA has
a country code of 1 wvhile Venezuela has a country code of
58. If these were the only two countries in the world,
then the maximum international digits would be 2. This
isn’t the case and we typically have this set at either
3 or 5 depending on the billing demand.

- Minimum Intexrpatjonal Digits - This is the minimum length
of a country code. this will, in almost all cases, be
set to 1.

- Maximum Long Digtance Digits - This is the maximum length
of a city’s area code. This varies greatly in third
world countries. Here in the USA this will always be set
at 3 because all area codes are a length of 3. However,
some countries area codes range from 1 digit up to 5 or
more digits. _

- Minimum Iong Distance Digits - This is just the opposite
of the maximum for long distance. Again, for the USA
this will always be set to 3 but will vary outside the
USA.

- ugx;ngm_;gggl_pigigg - This is the maximum length of
digits it takes to call a local number. Here in the USA
it is fixed at 7. However, this varies greatly in other
countries.

- Minimum Local Digits - This is the minimum length of
digits it takes to place a local call. This varies
greatly even if you are in the USA. This can be used to
create different effects in billing. However, because of
the scope of the debit phone, this will most 1likely
always be set to 0 or the USA only. (0 would account for
an incoming call)

=  International Access Code -~ This is the required prefix
that must be dialed to place a directly dialed
internatzonal call. From the USA a customer would dial
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short int in C WO 96/ 24229

PCT/ US96/ 00844 27 .
+anguage)—BYTE#] | s a#of Byt es {trke—=a—storage
buffer) DECI MAL Up to 32 hits (Like a float in C
Just a deci nmal - nunber) RECORD
A col | awosex2sf t he above types PCT/Usosnisag cal |
record configuration structure that enables the billing data to be
established for calculation of charges is set forthin TABLE IV.
TABLE 1V  RECORD of configuration data { /1 This data will tell
t he phone howlflo #hicdurndaiyt scade + city/areaagodmuttlgeal dbgiverin
BYTE ordm|mrmmm| dmfkerpat llpgal call. MEE varies
M ni mum | nt egrsﬁti ntry to- ccun aA 1ength 'E%g Di st ant
Digi s £ proviam i sfg yin, the

' m. Local
BYTE . gi Eﬁﬁ&eﬁ' it n ix to. (SB1Y mum Loc
Dgits is us anple of uﬁ?%ﬁ%
BYTE[ 7] - ~ Scé6$ Codd 0lhis is the d or digits !S Iong
di stance accehatcage required for a user to dial i wder' €8UPLREE a
BYTE[ 7] longhdidtzacewa)thf i FrometheUSA, the user would dial a
Cal ling 1+, sometimes called' oned plyst flialing. In/ / dtivert or

| nf or mat i on Sountries, aries fr B} €50 oto t semehberg¥hy ovi des
seamr ess roalitgits eg..%: or the Pﬁip nes. ®
> L D oG g pde Required - In some cellular

systems, it is not required that you dial the 1long

distance access code in order to place a long distance

call. In San Francisco, for example, if one were to call

Utah information, all one would have to do is dial 801-

555-1212, 1-801-555~1212 would also get to the same

place. If the long distance access code is required, it

will help the accuracy of the billing algorithm. :

U! B LIDa e 4 > - g T - thls

essentially is the digits that mnst be dialed ‘to reach
the operator. In the USA, 0 is the digit necessary to
reach the operator. It also is the daigit necessary to
pPlace a collect call or credit card call.

- Billing Delay - After X seconds have passed, billing will
begin. Since the phone does not know exactly when the
call has. been connected, we have to approximate this
connection. If the call lasts under this X seconds, then
the user is not billed for the call. However, if the
call lasts X seconds, then the user is billed from the
time they hit SND to END or the call is dropped.

- Home SID - This is the cellular system ID this phone is
assigned to.

- Home Area Code ~ This is the area code of the cellular

phone mmber or MIN, ucbile Identification Number.

: : : arge - This rate is added to
every telephone call nade. : This is the base rate for the

telephone call. . The only way this rate would not be

added in is if the Billing Delay had not been reached.

- - This rate is
added upon the Base Access rate when the call placed is
classified as a long distance call. :

- Additional Interpatjonal Per Minute Charge - This rate is

added upon the Base Access rate when. the call placed is

claesified as an international call.

; B n : ay g -~ This rate is added
upon the Base Access rate when the call is a roaming call
and thie charge has not been already been applied today.

- 12 ax Pex € rge — This rate is added

upon the Base Access rate and possihle the Additional

Roaming Per Day Charge when the call is a roaming call.

- Additional Operator Assistance Charge - This rate is
added upon the Base Access rate when the call starts with
the Third Party Prefix/Operator digit(s) or is a
surcharge for call connects identified as data transfer
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I'NT[ 5] 5 Hone area codes of the phone

(Provides conputability in oo congest ed areas)

//Rate Information DECI I\/AL Base access per mnute charge

(Applies to all calls) DECI MAL Addi ti onal |ong distance

per WO 96/24229 m nut e charges DECI MABCT/US96/00844

Addi tional International per m nut e charges

DECI VAL Addi tional rgeaming per day chgpges «.. DECI VAL

Addi tional roam ng per mnute char ges

DECI MAL Addi t i calls cq:ermeoﬂ.iksm st ance

charges, calling=cardk2ekiPate = This is the date'.the pho ﬁr!’§'1%| FPl Agnger

cal | surcharge ,‘ng >gThe phone will display "DATE -

PCT/ US96/ 00844 not be able to be useg until it is- reprogrammed via

for call content ie nﬁ 'h?fb. nggd

Base billing del ay PN o s W Rt S

will USA. (uoria@Cdxnmd:w $Bhgyaid¥aice thGKEEF the charge is

BYTE[ 7] Non bi | het¥l Bi¥ed)ode (Expanded to

handle 7 digit |eng disstDatd ®hone Was Roaming -~ This is used dowstiosde) the

BYTE[ 3] YYMVDD last [date; shed sustoner wasnecharged Roaming Per Day. If

was roaning on - a °ﬂ§-§§ g;!ﬂ:g and taday, isp/t squalto H-'rlﬁ das Heﬁe
» then the Roaming Per Dy

nunbers to call (ie..
I

h&hargs
def i ned) - ‘ — o CK 1H1s s BB N %ﬁ:s lea 5

[ 1000, 9999] i f . val ue = I F 11 digits in él.en tha
The configuration dat# &pfbitsey AbEYES nﬁmesei—dc i(iisphénéxxﬁlﬁb caned.
follows: -  Maxi mum puihisérs Qiikead1D ¢ ictherTEpécisl Mumbers 8Uchl &93ls for
of a country's count ryoamiigy. Fany Moh>Bd2]lelhNunlidr haen also deccdialled evdn
of 1 while Venezuel a bfithe pboner s it off money &8 lackediesThiwrwayhdfothe
two countries in the Wee¥%® phone runs out of money in debit mode, the user
can use that very phone to call a Non-Billed Number, such
as customer support, to increase their credit on the

. phone. '

- Random Number Block - This is a block of numbers ranging
from 1000-9999 that are used in decoding license numbers.

The basic complex billing algorithm calculates the
call charges for the basic categories of local calls, longs
distance calls, international calls and roaming calls. As the
algorithm allows compounding of categories, the call types are
a complex of factors, for example, incoming roaming 1long
distance call. The algorithm is easily expanded to handle
other categories, for example data transfer calls, for which
deductions or surcharges may apply.

In classifying  a call, the following factors are
considered which cov'er's' virtually all situations:

- Local Call - If the call digit length is less than or
equal to the Maximum Local Digits and the call digit
length is greater than or egual to the Minimum Local
digits, then this is a local call.

- Long Distance €all - First, long distance calls are the
most cumbersome to classify because there are so many
possibilities. However, this can be boiled down to a few
tests. '

If the number starts with the Long Distance Access
Code, then subtract the length of the Long Distance
Access Code from the length of the call digits.
(ie.. If I dial 1-510-838-2400 the length is 11 - 1
= 10) - _
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then the maxi numinternational digits would be 2. This isn'"t the case
and we typically have this set at either 3 or 5 depending on the
—“ntermati onalDBrgrts— Thi s TS The m ni num
| engt h of a country code. this will, in alnost all cases, be set
to 1. - Maxinum Long Distance Digits - ThIS I's the maxi rrumlength of
a citywooeueascode. This varies greatly in third PCRAISPRAO08# Nt ri es.
Here in the USA this will always be set at 3 because all area codes
are a length of 3. However, son® countries area codes range from1l
digit up to 5 or nore digits. - M ni mum Long D|stance Digits - This
i s just the opposilife the NEWLY: aleuipted) call| a4 iﬁl%? Aﬁgﬁﬁ for the
USA this wil mw esualertq o(%*“b s e el fe USA.

Maxi mum Local Dig Long Dj § _ t t akes
to call a local nl&ﬂggﬂ’q%&s erf‘f nimum ong S 'éﬁéﬁ:@ D%gl yever,
this varies great countri es. I 'ni mum Local Digits -
This is the mninmumlength of digits it. takes. to pl ace a local call.
This varies great e emied) ich1yoldcuss hott hetai®A withs ten bengsed to
create different effecpdstanbel IAemgssl—lcmmierendedﬂuseImig Distaneescope of
the debit phone, this wccessoSedei Reqyired fla sigk Lot Ye§.othent he USA
only. (0 woul d account this call fﬁlmqqé* ?te long g#{&ﬂ‘ﬁﬁal Access
Code - This is the reqf@tdd pfThig is he hixd,wor o place a
directly dialed international call. Fromthe USA a customer would di al
WD 96/ 24229 . Rohs 0844

29 011 + cgﬁ!ntry co eng s?ec,%:%e%asceosdearf oca:fa(%?glats in or der
to place-an ixg ef R0 KRamingk: Th| s varies - - greatly fromcountry to
country. A |l ength xff the SIbh¢he phonecisroyrrentiyhdire whepy thescahd syst em
provider with the is placespdlsi naty egualetei apyplLc&be| SkHomee ST, bbean.
They requi rM%mm17iﬁlﬁPQm%er as a prefix to. (This is

just an exarrpl e, of 1pl ac |n %Te Cari € Di stance Access Code
x/opera af%ﬁ ii : .
- This IS théhh f any c e/gins W j%: &é g&fﬂeﬁ:ﬂsﬁﬁeko dial in

order to place a the call is not to be billed at all.

- Bill:l.ng Delay
If a call lasts under the Billing Delay seconds,
then the call is not to be billed at all.

-  Date Locking
: If the current date is equal or greater than the
current Lock Date, the phone should lock and display
"DATE - LOCKED",

The following examples provide an overview on the
manner calls are calculated- '

M _ = Number of minutes' the call

"lasted
L ‘=  Local Call Per Minute Charge
LD = Long Distance Per Minute -
Charge
IT = International Per m.nute
: Charge
RD . = 'Roaming Per Day Charge
RM = Roaming Per Minute Charge
Local = M* L
long Distance = M * (L + LD)
International = M * (L + IT)
Incoming Call = M *
‘Local Roaning Call = M * (L +RM) + RD (If RD has
not been applied today)

Long Distance Roaming = M+ (L+ RM+'LD) + RD (If RD
' has not been applzed today)

International Roaming = M * (L+ RM+ IT) + RD (If RD
- has not been applied today)
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I'ong di stance call. Fromthe USA, the user woul d dial a 1+,

sonetines called one plus dialing.. I n ‘ot her countries, this
varies froma sinple 0 to sone Iengthy digits eg.. 108 for the

Phi | i ppi nes. Is Long Distance Access code Required - In sone cellular
systens, it isSwipeeragmui red that you dial the |ong di st uTaUSaceeses
code in order to place a |ong distance call. In San Francisco, for
exanple, if one were to cal.l.- Utah infoggmation, all one would have to
do is dial 801- 555- 1212 1-801-555-1212 woul d al so get to the sane

place. If the |ong distaneaceccessalddchas rkmpn r edassified, as | clbsep tdie
accuracy of the billing a%g;ﬁtlnm SND aBTDPFGibPavty:he charges described

. . b
Prefix/ Operator/Calling e ne%l%%ggsn W'%?tﬁgﬁfvg E‘gh‘“ﬁft

nust be dialed to reach

necessary to reach pﬁﬁ twﬂéot‘le
pl ace a collect call or ‘to the | £9 o ﬁ%uta

seconds have passed, bil I Iauumh tuked.begha phuny Gpiiites e
know exactly when the everyl inihaeebmnt:lwrﬁmm;duﬂnbauechmlappsoxlfmte

this connection. |f at hecahlcallsstheumiimute bysningte maisuliaitdon might
the user is not billed foke Bg allowsiowever, i f the call lasts X
seconds, then the user is billed fromthe hhe hit SND to END or
the call is dropped. - Home SID -TaHpd ‘F’é"f??e cé“qt& Fy‘éﬁg?e‘l'h kD this

phone is assigned to e a f
the cel I ul ar phone n@ﬁ%%ﬁﬁh %% ﬂfa LA gﬁ@d&to or
Base Access Per M nute Ch ethe Q-nlﬁge 1,_% Qhere 19/ €1 ¥sh CtHRARONE
call made. This is the baiﬁnhtbe bPrairheime 1efelwltnaecaﬁ-ént rate o8l yseny
this rate woul d not be added in is if the Billing Delay had not been

r eached. Addi tional Per Mnute Long Di stance Charge - This rate is
added upon the Base AccesFheamobiflen nhane: fystemefl this invention fablows

a | ong distance ¢dd -the airAdittivation @anar dlhlegae WEth Mhet gphéhérgsit 30

Classi fied as ame G P Slabdls MR cAE SITLIT aplBTTAD"oE A noiTEThine
- This rate i s ik a recejyer deeoderc ZThecsurrept %ﬂéﬂ’aﬂi@ éaililarsampunt
roanm ng call in a&né lht&rﬁhllrébb&iﬁﬁt oet the hoile andy baerttﬁﬁpbeedpgma

Addi ti onal Roam Th| t

Base Access rat Wﬁ?e‘a’b (ﬁﬂ[i%%d l’a(ﬁalﬁgﬁg BgtBeen wgcﬁ“ﬁ”"l
when the call |sp:epqqmimgwért| of the’ matwmviqmmtnesuseaheepmge
- This rate is <¢he @K&q{pﬁw hiRenaec AumpPes roke vhan hbsercsl |préwet sis

:‘Mo£ hcaII ngﬁelﬁtﬁq{fgﬁrﬁ% (ﬁ:g's)g&?#?i? %lans&hgl hsgﬁ-) Oﬁcééufi‘t is Cﬁg&@ér&?
determine if upgrade is warranted or is flagged as a credit
risk. The upgrade amount is encrypted ‘and keyed to the
encrypted license numbér and transferred to the user together
with any update of the rate schedule.

When the user '-ex_ha'u_sts the amount in the internal
account in the phone unit 30, the phone unit is locked, and
the display 33 shows "EMPTY-LOCKED."™ The phone unit 30 is
placed in paging mode enabling customer service to be paged
for an account upgrade.

Similarly, when the use period expires, the phone
unit 30 becomes locked and the display 33 shows "DATE~LOCKED,"
and is placed in paging mode. Where the user has a low
account balance, he voluntarily enters page mode and contacts
customer service for an account increase.

If desired, the phone unit ‘when in involuntary
paging mode can have restricted paging function, allowing only
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30 calls or the like. - Lock Date - This is the date the phone
—wi-H—ro—tonge? funct | oo —The phomewitTdrspray ~DATE - LOCKED
and wi Il not be able to,be-used.until it is reprogranmed via

the HOST or a license number.” - --Non-Billed Area code -..This is an area
code owoasziz that is to be billed. This woul d RE/US96/04844 300 for the
USA. (NOTE: Only the long distance part of the charge is not bill ed)
- . Last Date Phone Was Roanming - Thd% is used to store the | ast date
the custonmer was charged Roam ng Per Day a call is roamng and

today | sontastusp the iservies center and r'epﬁéa& 92 Adeenss, numker: he
Roam ng s m&&gen&oghdne, ever4s Ya ager um Qeteed bdHepersn- This is

The " the endaT| efvinemmerty ) Piastoitely? bhe IR PRIk O

Nunber s llqdhed)mmre&phar £ublk cpaging reanabidddd e&s *18 f or .~ roam ng.

Any Non-Billed Nufheigos Kt GaaBestbed ¢hatyall of thé fdatdaesabﬁﬁﬁtys out of
noney or, | ocked Thi

ebi t niAPues, arg dpt HeYs adaretbeq aog HAFsemIRONl settired' 8 bl Y "
Nunber , memented adepends mon sﬁbﬁor@n\'ltwmmteaeﬁ teees @nddi then the

P?gnmeio gisﬂaﬁfﬁg”leﬁrﬂeéersed rovidets ishblr.nek sérvis®ehetwapri g The
us i
Crtatag A2h BR5pd FPLRERRE 0, Vor 88180 OB Ay sp poe, . T

basic c
cat egor ipfwns usdagl pcuamtemnysiquﬁ toatbe phone uniti.er Eaﬂ dhaense| | s and

roan ng rhidters /%Sfﬁéle veér Hdaition ?l la\es m&ﬂmguofmxeg@éleﬁe the call

types are a conplex. of fact or exanpl e, i.ncom ng roam ng |ong
di st ance*R&H Ie’“’ﬁ@' inSP m$?§ £95W1 y expanded to handl e ot her
categories, for eThepmebdieaphonessystem|of this invientiodecpvovides or

Sur char GishaERhtaRd! yflexihility by ntﬁéa&w‘m:&a faé‘sﬂzlibeahe f ShbRyi ng .
factors are conS|dered]t vi.r t ual at i ons: - Locl

Cal | - I3 erR Fag; %%Pﬁg ?%@Wgn ‘ te U4 8515?8"%?\% Maxi mum
Local Diegfuipment.t mn;uem!mg.t phones wi@agﬂntesnglmm alleyual to

the M nlfwn |]_y.'-ant o:dldaﬁ;&cet A% a1l usage aﬁakgaal bernittirrx%ong
oo

RS
o sealt g pavasiekote nake credif fiadine o3 pti hares indRRendsRE SO0 'O

be boi | cf dhensevviceé provider.t cddditionally, the task of the systenm
provider can be assumed by the retailer, the service pro'vider
or an independent entity that assumes the risk or provides for
only cash prepayment transactions.

Whi].e, in the foregoing, embodiments of the present
invention have been set forth in considerable detail for the
purposes of mak:.ng a complete disclosure of the invent:.on, it
may be apparent to those of skill in the art that numerous
changes may be made in such detail without departing from the
spirit and pr:.nciples of the 1nvention
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s with the Long Distance Access Code, then

wmmum of the ‘Long Di st ance = . Access Code fromthe
engt Lt d| git e.. | f | _dial 1-510-838-2400 the
length is 11 - . = 10) THIS sa—ﬂz‘@r%@eﬁ?

PCT/ USOB/ 00844 wossmm ' REPLA(%&R IPCTIISO6/08IAL Y
calculated call digit length is |ess han.arl equal to (the

Maxi mum Local

call digi

Local Digits +t

t

Digits + the - Maxi rrurml_ong D| stance Digits) and the

length is greater than or equal to (the M nimum
stance Digits) t hen:

I f the call does not startay thptheeHdd For remote activatiog' aha

Code and the Lon
set to yes,

di st ance

t hen

cce de Requi regﬁﬁ#&iﬁgﬁ

5! 386810 phone, jnit by pemRbile PBgRe: RYSSIRoRFovider

comprisingcthe. stéps ofs hel pf uI in third worl ds)

The follow ng special cases arey On%MﬁQShing commuri datlilon Qi‘mc%tw en

If the SIDthe p
to any

not equal

placed 1s

Q@lﬁefl Stcu”emg and'"new m°b13|ﬁ1é?1|‘°ﬂ?e“B§FI PF@?M%G°

- Third Party enable/ q;nmmissdm sogd atal least one discidteanphenikl call

begins with the y. e Wit S not to be
o oG minne Glnhdotthh Fﬁée%‘é to the systeh EréP{ded? [0\ [° D¢
Billing Delay seconds, t#?@ﬁ%%ﬁh? H@H&tmﬂ%ﬂ%@rﬁm frem yoice

al | . -
greater than the

di spl ay

Dat eohnuhicgtion to paging fmades current date is equal or

' eNledrdet e £hl® ﬁuwep%%!agow& e
system provi&er to the phone unit:
da) programming the phone unit with NaM
parameters using 'D'l’!_ﬂ‘ signals sent from the host processor of
the system provider to the phone unit in paging mode:;
e) activating the mobile phone unit for use.
2. The method of claim 1 wherein the phone unit is

- programmed with the phone nunber of the system provider and

the discrete phone call directly connects the phone unit to
the system provider. | .

3. The method of claim 1 wherein the phone unit
has an RF transceiver and the communication 1link is
established through the RF transceiver of the phone unit.

4. The method of claim 1 wherein the step of
programming the phone unit with NAM parameters includes
programming the phone with code for a command set for
communication of an accounting and tracking protocol with the
host processor. |

5. The method of claim 4 wherein the accounting
and .tracking protocol inc¢ludes program means for real time
accounting of call charges in the phone unit.

6. The method of claim 5 wherein the program' means
incudes a complex billing algorithm for calculating charges in
the phone using multiﬁil_é factors.

7. The method of claim 6 wherein the program means
includes a rate table retained in the phone unit for
calculating current rate charges.

This Sheet Has Been Reilaced

8. The meth_qd of claim 7 wherein the program means
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[“!“M\“H”H“a“r’“l ee prow de an overvi ew o&uﬁﬂggr manner calls a(r:: B

—-I—asted =— Local—CalT Per M nute Char ge..
LD Long Di e Pet—M-pute
Char ge : | T S'["ﬁé(s'f":a HAS BEEN ational Per Mnute., ..
Char gewo 9624229 RD . L. REPLACED Roan{ng Per payraimesgeosis |
RM = Roam ng Per M nute Tharge Ta rocal =
M* L Long Distance = 3K * (L + LD) lnternational
= M* (L +1IT) Incomng Call = M=* L Local Roam ng
Call = indliude meRhp foRTquuur{tating with the host processor, and not -

been appljfHknittiny an updd¥éh Qa%eartsmeoaﬂbﬂg:ne ho¥¢’ pidecesBM-téD) + RD
(I'f RD has not been ‘appl i ed today)

| nter natfRShANRSMPAE = M+ (L + RM+ 1 T). If RD
has not been appl Bed t Bheypethod of vpiads/ 24?291'8 n the phone unit

ECT/ 359%2%1%%3]: means f for storitng a debit accodAt and gﬁgremeﬁ’ﬂiﬁggl cal lt ]
as been _classifie ose re as possible, e
char ges & baéd“““n - %ﬁ’e harges, iﬁ‘e%ﬁ‘jctég ©on a ninute by ninute
basi s. One reasononi gﬂrhebnethad of elaimr9gwherein the phonedun:bped cal |

SOITe 4R | %mﬁ &Rd | cirlait fobY Ui nts to
be abl e ﬁ © I%%aensto P an toﬁr nu er

i nut es THEFNEe P°°°‘“‘t b‘“"ﬁ%t%ﬁl'ﬁﬁ acerEnth Hetﬁﬁ gRlavne deblt
anount laver & mwobile ophohe rsyattem doonpyisingl la Spstémr

30: fca' Frdviad b {kY eabx;d&ngafoeeﬂs%ﬂ AL ahahta plurality o as

e = Total arge
The userS¥SHsH d“B%“ﬂoﬁ“F?‘ed‘%V%?tﬁk %‘ t°'6‘f mobile phone,uait pe
ear pi ecawhmmeiorz t he phone's screen or by the warning lights if

there is less than 5 ¢pe host processor unit has means  for
select:.vely establislung a communication link with each mobile
phone unit; and,
each phone unit includes a processor, memory
associated with the processor, program means including a
complex billing algorithm and rate data for internally
calculating call charges as calls are made and stering call
charges as record data in the memory, and communication means
for communicating the record data of call charges to the host
processer.

12. 'l'he mobile phone system of claim 11 wherein the
program means includes means for generating a debit account in
the phone unit and means for decrementing the debit account in
real time. ' | |

13. The mobil_e phone system of claim 12 wherein the
phone unit 1nc1udes a visual display and the program means
generates a visnal display of current debit account status in
the visual display.

14. The mobile phone system of claim 12 wherein the
host processor unit includes program means for increasing the
amount of the debit accoﬁnt in the phone unit during a
comunication link with the phone unit.

15. The mobile phone system of claim 14 wherein the
mobile phone unit has an RF transceiver and the communication

1ink is established over the airways by RF signals. _
This Sheet Has Been Rep
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rﬁ-nutﬁmmmmnl mul ft::at the current rate of use. ‘ The nobil e
phone nVentl on allows over the air activation and di al ogue
wi.th the bho‘ne uni®t 30 "using DTMF u. and_t he paging capability of a
mobi | e phone: with a recel vér:decodger .’ HAS gty ! | owabl e dol | ar anount
in the internal wosseeb :of. the phoie umeERLamEghen > upgr aded POTAEYG/H0844
air. Dl.ll’l ng -the DTMF dial ogue bet ween the Te _pFocessing unit of the
system prOV| der and.the.user's phone, the ;eglcrypt ed license nunber of
the user's phone is transferred and verified. The user's account is
checked to determine if Ufgr adbe mobile phone systemfdfigladmat2 aharedin the

b 1 (TS A Y AUt LIS U BB
‘schedul e. %ﬂ#ﬁ% G§8P"§ ﬁs?’éhT% %ﬁmunt in the internal _
account in the phone unit 336, The phbbhelthne systenecdf cluiim tlé heérephayhé3
oo or vi o Bahe ¥t BN Pefinty dahs 6k Uthinsiitig'd WRAAISILLEN
when the use per}ifﬁ‘é&iﬁﬁ}g@‘e lhﬁé pﬁﬁﬂﬁ“ﬁ?ﬁt“%g@t@@&ngae*&éﬂé&egnd t he

di spl ay 33 shows " DATE- LO3i8&D, Theamobile phanedsystem@fngladncl2 wvhéhrein the
user has a |ow gy Mmaaaeluaesvap'ﬁmabuoﬂnaeséim%ﬂgﬁ} %ggs

contacts custoner S%HVI ce for_an acc gg I, NCIrease

the phone unit W 088 AespEnEaF o8 ingqe copminication Jincyikh g 3
function, allowitxansdction stationD a6 2iM9%®asing the amount of the debit

PCT/ US96/ 00844 account in the phone unit. 33 contact to the service

center and receipt of ai] i censé nunber. This disables the phone, even as a
pager and deters theft in the rental environment. Al ternately, the phone
unit when |ocked can retain full paging capabilities. It isto

be understood that all of the data security 1issues are not here addressed

and the security neasures to be inplenented depends on the environnent of

use, and the position of-the system provider in the service network.

Upgr ades are phone specific and are verified internally in the phone using

paraneters unique to the S et een ctd cense nunbers after
verification, are not stor ﬂ '\ the wuser except in encrypted
form The nobi | of this invention provides

'SUBSTITUTE SHEET (RULE 26)



m ) ' bifl ity by the features descri bed. hEMENTI an

' mmm ﬁlu phones on site without special eq it t e,

phones W t"h iSnt &r na—acctount i ng—dt'how; fW pr epaymeny pf—Service and datt

usage charges permtting - to .1 Ke credi u@IIgON Pogcash
TP FRE Hls e gr.

Lo

sal es .i.ndependent of the p N-addi ti o y, the task dgf jthe
syst enWQA6@$228er can be assuned f\ﬁ@Dret aifler, th rder | or
an independent entity that assumes_the riSK or provides for only cash

prepaynent transactions. "\Wai | e, in the foregoing, enbodi nents of
t he present |nvent|on have beeﬂﬂ@ﬁﬂmlﬂi i'n-consi derabl e detai l for t he
pur poses gﬂ" R P@-‘ Gﬂ ?e H!!"¢ ﬁQ%t(p%{pﬁ 98); ma

appar en?rigina le n°ﬂ’%‘“ H'iﬁ ’Fg:?ﬁrgsj e made in
such det ai | W"fﬁ n"S'FH clims; t'“cgﬁ'apeﬂr PRIFI of the

I nventi on. 34 VWHAT IS CLAIMED IS
1. A nethod for P’érmthemga‘f’eaﬁ ﬁegﬂﬁe ‘i}’g‘r"&ﬁr’rf’ﬂg"b‘? RYOF5BPPE™bhone unit
by a nol?¥ & meﬁéesg!sqmqnupﬁlﬁvhwnq:enpnmmg-os!nebmepmhiﬂe phone

a) est akysten proeiderThuving aohobt Nprdssoe colpr Faiticc Eha! g¥bse’ and a new
mobi |l e ph@ne unit programmed to enable transnmission of at |east one .

di screte phone call connecting the fhone uni t to the system provi der;

b) switching the nobi ¥ ph&fsabhishing s communicatig batveemagi ng node;
c) conrkthe isygtemncpiosider endsa mewfmobike sglmrmuptb\pnhgrahﬁeat& phone uni t;
d)  progérBlieN trinihiNa6a dmlatwmhstN@Meoaéﬁ&f&ks %RIME signal s

bagi ng. reopmeEelfg' Rl FHeHaChaft < EngYBodt s ”%‘h%%h%f’ SHOnarEERR for use
' 2. The PRAWS®TSf claim 1 wherein the phone unit is progranmmed with the
phone nunber of the sys) emspteching t&&%dsmedpﬁsﬁ@hﬁiem ¢&ide directly

connect e em provi der. . The nethod of
R

claim1l ereln t an RF transcei ver and the conmuni cati on

link is establi shed t o ugﬁ"!"ﬂé‘ r hechem Broeessomons uthe .
4. The sestesdpybvider kol thiecpbome turdtst ep of progranm ng the phone unit

with NAM paraneters ing) udgyrogramming the phone unit with NAM
parameters using DTMF signals sent from the host processor of
the system provider to the phone unit in paging mode;
e) programming the phone with an internal
Code for a command set under security control of the service
provider for secure communication of an accounting and
tracking protocol with the host processor; and
f) activating the mobile phone unit for use.

2. The method of claim 1 wherein the phone unit is
programmed with a phone number of the system provider and the
discrete phone call directly connects the phone unit to the
system provider via the phone number. :

3. The method of claim 1 wherein the phone unit
has an RF transceiver and the communication 1ink is
established through the RF transceiver of the phone unit.

' 5. The method of claim 1 wherein the accounting
and tracking protocol includes program means for real time
accounting of call charges in the phone unit.

6. The wmethod of claim 5 wherein the program means
incudes a complex billing algorith;n for calculating charges in
the phone using multiple factors. ,

7. The method of claim 6 wherein the program means
includes a rate table retained in the phone unit for
calculating current rate charges.

This Sheet Has Been Replaced
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ﬁﬂlﬂﬂ“llﬂlllﬂllﬂdﬂlﬁ”e Wi code for a comand set for comm RELACRNENESHEET|

King: prot ocol with-the host processor 5

methodc oft cl"ai fn 4* wher ein’"t he accoui?ﬂingmd ng pr ot odol ‘ljﬂ %?q
- program neans. f.or..real t| nme account g i:ﬁ ges in the ph ni
hp n r?f m:nru;

6. The ma’t hod 'wb 9ekataen;5 wher ei n i ncudes |a

billing! aI ‘gor-it-hm-f.or.. cal cul ating charges I.n the phone using multiple
factors.: 7. Theinmethod of claim wher ei | n. the pro means

i ncl udes d rate tabte-retdainéd in the phone unit * “for calcul ati ng current
rate charges. 8. 8.The Tiet nethod of glain Tiwheseint the program means
WO 96/ 24229 includes means for comnica'iﬂ.n withugre Km\%:fdéressor , and

comuni cating w ro S tt| dated rate
table fromthe h%ﬁ'g jo%gi’%?‘nt §Pafﬁgdp¥§f‘ﬁe tﬁ%qf frbh Progeeser: 8
of claim5 V\herethﬁtmrmmwd-ﬁmlt I ncl udes. neans for storing a debit
account and decrementing ghe dpei Tne%ﬁﬁaUBTt 1rhincs! bhﬁ?éiﬂeihénpﬁsﬂé Lh{E-

10. The method o m 9 wherein tk one it incl ud di spl a

circuit neans fo nﬁ%*?‘a h*e° m‘aﬁ‘ﬂ %‘}F Gf‘dt fecxe gﬂ“‘ ng
account in the oﬂ@l%bit account with, cilhn@lam%dnemit gsdmeonpri sing a
system provider having aiRst Theogathed oei Eliﬂﬂ § Wheraiht ¥nhef phaxet GHYt

users each havin east o bil e _phone u wherein:

the host pr ocess a’hﬁh’ h&s ¥ opn 8 rlé'&'i Beang o fors ifgplaying the
comuni cati on | | grRgnt, mbﬂﬂancphoﬂethm@ebiahdccount in the disphay.

phone unit includes a proaassor a "EsEide §,le a8 éeﬂﬁ tég, s@.’hﬁceésﬂirstem

program nmeans incl udj l ex  billin orlt and rate data fo
internally cal &ﬁ%‘f#‘*% aEfYQ&DaFgm Eg? %‘CLeﬂ’ ‘ﬁ'g‘{fe 2R & P W%ﬂx of
‘charges as recorsystem useréc eashorhavingl stmiesstatone mobile fghione unit
comuni cating thgnhgRkefd data of call charges to the host processor.

12. The nobil e phone system of m. 11 wherein e ro ram means i ncl udes
means for generating a debit aé&ﬁﬂ‘?"\" P’W’Hé‘ﬂﬁdﬁg*ﬂth iz means

decrenmenti ng t heferbselecttinely iestablishing a communication link with each
mobile phone unit; and,
each phone unit includes a processor, a clock
chip, memory aésociated_ with the processbr, program means
including a complex billing algorithm and rate data for
internally calculating call charges as calls are made, wherein
‘the phone unit includes internal accounting means for
generating a debit account with an account a_nount' in the phone
unit and decrementing the account amount in the debit account
in real time, and wherein the systeﬁ .provider has payment
verification means under system provider control for setting
a phone use account amount and communicating the account
amount to the phoneé unit, wherein the internal accounting
means adds the account amount to the debit account.

12. The mobile phone system of clgim 11 wherein the
progran means further includes means for storing call charges
as record data in the memory.

13. The mobile phone system of claim 12 wherein the
communication means of the host processor unit has program
means for initiating the communication 1link at a time
controlled by the system provider and activating the
communication of the record data of stored call charges from
the mobile phone unit to the system provider.
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A - 2 G .
LN,

14 The nobile phgne system t3-wherein the

i ncl-udes..pr.ogram means f or .G’I&‘\’iaﬁffﬁ H%BEENn unt of|the
it he phwoesmz® duriing a cordmuni CBEF?M Cink Wfth the I896
‘157 "The “nobi-t-e-phéne system of cl aij IZ Whe n the m)bl I e phone uni t} has
an RF transceiver and the communicatian link is est &bt+stred—over The
airways by RF signals. - - - ~WD 96/ 24229

PCT/ US96/ 00844 14. The mobile phone system of ylaim 11 whereingherhe npbile

phone SKSEQ”pﬁocékaoﬁ]&ﬁmwuaebhﬁrw nddiris For fActessing e f or

ﬁaCt iy t Epﬁg %‘KL;Q[ mﬁﬁa %ﬁmﬁ% 'ﬁ]"éﬁéco%@’pﬁgggaﬁg#ﬁg%fs pagi ng

means fm&ghtéqhnyidtmmmel MPkEwi th the host processor unit
when deactivated. 15, The mobide phbfe Hlten ahoaﬁﬁyaueﬁhai-efﬁm 12

wher ei n hope systam.incl ud t r ansact | the phone
uni t ha?"%&ﬁspgﬁ?e e 'ﬁ“nf‘ﬁgﬁg €’6Wﬁ€ %ﬁ‘alskﬁ H'"P#e“ﬁr}r Zhsacti on
stati onldmk dscestabhished ovmxithemirweyschytREcetamals. t he phone unit.
WD 96/ 24229 16. The mobile phone systei7o£ claim 11 wherein the

(05, b6, 36PA4" phane [GREF, Ha8. Roitior, WEHE! £8P° addritiedhg® g 1006

16- 18 amohdde; phone unit, when rﬂtelgleb;taesseunte&mwﬂ:tﬂm unchanged (6

pages) ] 17. 1 The’nbBieplidte sy@ten 62 d26dn 98 WHEreLYTHY™ NG
nobile phone unit has paging means for establishing a
communication 1link with the host processor unit when
deactivated.

-18. The nobi].e phone system of claim 11 wherein the
phone system includes a transaction station wherein the ‘phone :
unit has means for establishing a communication 1ink with the . .
transaction station and upon verification of a set payment
account amount increasing the amount of the debit account in
the phone unit. :

19. The mobile phone system ot olaim 11 wherein the
payment verification means for setting a phone use account
amount and coin_municating_ the account amount to the mobile
phone unit has security means for securely communicating the
account amount to the mobile phone unit.

. The mobile phone system of claim 19 wherein the
security means of the payment verification means includes
encryption means for encrypting account communications with
the mobile phone unit.

21. The mobile phone system ot clain 15 wherein the
RF signals include security means for securely oomunicating
the set account amount to the mobile phone unit.

22. The mobile phone system of claim 13 wherein the
communication means for the host processor unit includes
security means for securely activating and communicating the
record data or stored call charges from the mobile phone unit
to the system provider.

23. The mobile phone system of. claim 13 wh_eLin the

nt{ i n
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prov EIEIIIIilIIﬂIﬂ“ﬂIIIMlI having a paging mde by a mbi | e pIREPLACENENY SHEET

provi processor .Couprisi ng-the steps :of:if:
a) est *abl%i shi n§ a® com‘rum cationy Tmsks I3 gy @ systiem prOV| der anda;
new nobi | e ‘phone. Upi‘t’ prﬁgram*req to ' i ssi an cf, at:0 Badld 19ﬁ{>e
di screte’ phonevmadsmzzmnnectl ng %=k I PCE:
system prow a15) R TAYRELINYS - b) svm tQB' ng the m)b1 I d phiohe uni t from
voi ce communi catlon to pagl ng node; -, €) conpecti-Rg-the—

host proqessor “of TTHE" "'system provi der to the phone uni t;

d) programmi-ng programmeeans tfox ﬂhimnipqrﬂmtmmmmmvnakgmm timet

fromthe host p"c%ﬁ%%&ﬁe&f { tife SYEtR Miﬁﬂi' hQstHGaﬂbof@rUﬂhiti 'ang

2 command set umaloeésunoﬁﬁﬁé ??0”354 hwﬁfﬁ bine Rab sbielng, atbpesk

comuni cati on ohomarsaccounti ng and tracking prot ocol W|th t he host
processor; and \zme mf.)masuuqsw& Pﬂt&ﬂ%é%ﬂlﬁ"ié%& H

2. The nethod of cl ai el n one unif is r amre
nunber of the sPeVERP ro‘(ﬁ °Pheg eqng - under tﬂé‘i‘gl pray QEFUF‘”’&“

connects the phdneludas & d:ruhsactﬁenestq:trmn dhercin tihec tyanaactiohatation

3. The net hod ﬁﬁschﬁ g%gw ganﬁ é};%gmﬁggggcﬁ&na@@%@nd

t he communi cation_l1n
phone uni t. mobile Bh""‘ TH’é‘jﬁ"et HBE oY"&*l&#ﬂgl epithaat gﬁiﬁ‘lmt‘?%ga

~and tracki ng pr¢ransactiohusettinggramm amﬁ oamount mddad doxothei Apbit
call charges inaLR8uREO8e & hébi e phone uP The nethod of claimb5
wherein the program neans__incu i ex b||||ng al gorithm for i
cal cul ating charges in t&2 pfh%e nﬁ?#‘ Lol %ﬁ FYsten 9% claim 24 wherein the
The nethod of cltrhmﬁctdhoneshat:l:m phrjules prepaynent niesns, far cprepayment
retained in the e'ggl w%a{mt Pﬁ ft igeg Cdﬁdﬁ@t &t Ehghfi'iﬁ‘iﬁ-nal debit

8. The nethod o al m 7 erein rograg] means 1 ncl udes means
communi cat i ng WPFF?"PHE AEsthe mRRLle, Easnmitting an updat ed rate
table fromthe host proceséor Tha nbbibhcptmnmsyst'em of clain024 vWheredr itheé

of claims wher g anbietPBA"Catition includes security means for secure
communications between the transaction station and the mobile
phone unit.

27. The mobile phone system of claim 26 wherein the
security wmeans includes direct electronic coupling of the
mobile phone unit with the transaction station.

28. The mobile phone system of claim 11 wherein the
mobile phone unit has communication means for communicating in
a communication network through a wireless service provider.

' 29. The mobile phone system of claim 28 wherein the
wireless service provider and the system provider comprise a
single entity. :

' 30. The mobile phone system of claim 28 wherein the
wireless service prov.i.der' and the system provider comprise
different entities. '

' 31. The mobile phone system of claim 11 wherein the
mobile phone unit includes a visual display and the program
neans g‘enerates a visual display of current debit account
status in the visual display.

32. The mcbile phone system of claim 11 wherein the
mobile phone unit is a hand-held device with the complex
billing algorithm and rate data retained in the memory of the

ne
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|ng a debit account and decrerrentr nmlt he debit

_ . mmmu ual m 9
lsltﬁ{ilﬁﬁﬁy‘a’g%lg@ ‘p |urjrI E he d| sp ay m y' o
tem conpfi si nRERLAGER em prlovi der having a host

00 96 B plurality bfsy3Tem users eacri rianorlgmst] E?ne
Dhone unlt mher

T

Bi n: t he host ‘processor umit—t@as
, . a8 g ; . . ; .
communi cati on nea ~ selectively establishing a conmunication link with
each nobil e phone unit; and, ‘each phone unit includes. a

pr ocess Giand-ldld ideviice. nenory associ ated wth the processor, program

reans | nol udi g 2 0MPhEY il Bnah@%kySVE BHICLALE LR VeLRL mr nal | y

caIcuIatrng caII char as ca de, wher i ncl udes

n th one
i nt er nal¥ake sAaka 8¢ Br rgﬁﬁe H\g‘“&l‘lﬁ 308 t ﬁyﬁ e’ﬁccount
anount iprévidiexh@and securenfrdactheombile pihonec apdtt uaevunt i n the debit

account in real tiye, fhg WG PrbHE systdiNot’ BYatR 1D IheraiiCthe

verification neans under syste rovr er. control for hone use
account GOMRARX oPAlLing ;8199 arﬁ)un?“}gf?iw pﬁﬁﬁg”&nit,
wher ei n id!u‘ouﬁtmg\q!rmml ng rreans adds the account anount to the debit

account . iy SadiP¥Yd §0BHENG NS G Biath U4 whbrli £h9 N

program neans fur tzher

ns rien har ges as record
data i n ®AEiRAm factor accounting pro RBB?I gnﬁﬁgﬂﬁ' s?géﬁnF ang | foF 12
wher ei n téetaring riinc ¢aldn chargescbaséd dosthenrloontion ofi theaphpnegr am

nmeans fo‘; i‘pdﬂ a& I‘gﬁttih&"ﬁgrgmﬁﬂiéﬁ'ﬂﬂ Hetdork.t1 M controlled by the

system provi der and acti vat comuni cation. of- the record data of
stored call char g8« r%t@ﬁ&»@“ﬁhﬁﬁﬁ%ﬁ clain34 pherin: the der .

WO 96/ 24&2&ip1e factor accounting protocal® include code Ideandefavbil e
phone sy. I S I PEESELY: ' n pr ogram
means fo’r?&‘feénacr eﬂgrigi @a%i mg{fﬁ' %%qh%ﬁ &:Eratpgccourﬂ l&}! E ﬁwgf?e phone
uni t durPbBRpe 8% ink with the phone unit. 15. The

. nmobi | e phone syst &an.0f Thé anobilée phsnelsystm ofoblaim g nwhexeinhtbean RF

o on b e ARG, proRkeld SL8NS blag Bhuidondk 1S, 1)
factoring in call charges bassd n a location of a party being
called. _

38. The mobile phone system of claim 34 wherein the
multiple factor accounting protocol includes code means for
factoring in call surcharges and deductions based on a data
content of a call.

39. The mobile phone system of claim 34 wherein the
multiple factor accounting protocol includes code means for
classifying calls for calculating call charges based on a
telephone number called from the mobile phone unit.

40. The mobile phone system of claim 11 wherein the
communication means of the host processor unit has means under
control of the syst provider secure from the mobile phone
unit user for periodically updating the rate data in the
nobile phone unit.

41. The mobile phone system of claim 34 wherein the
clock chip of the mobile phone unit is a real time clock chip
and the multiple factor accounting protocol includes code

' means for calculating call charges based on the time of day of
calls on the mobile phone unit. | .
" 42. The mobile phone system of claim il_uhgr_e.iuh__
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s control - neans for, deactlvatlng the nmobile phone unit
ﬂl lgam “LJ“MME i's exhausted ' The nobi | e phone system

esein the nobile Pl oﬁﬂSLBHEETH’é&S Bg'éh]rg rmeans for:
establlshlng a communication link wi REPLAGED host] processor unit when
deactivated. wo96rd429 18. The no ptione system of cl ai m 18cTAs®6/00844 t he
phone systemincludes a transaction statloEtherein the phone unit has
means for establishing a conmunication |link"with the transaction station
and upon verification of a set paynent account anount increasing the
amount of the deﬁhénaunﬂlmmdsn cirbuipmesnsntéer deactivatinglgheTphonebuhit
phone system of gl ? d‘lﬁ‘i‘ﬁﬁhﬂdt?ﬁep@ﬂm gerification means for

cco

setting a phone use unt. anount .and communi cati n ccount ampunt {0
the mobile phone unit had3secTh®t phope systan %f Bﬂﬁ'ﬁrﬁ’c ¥hexgipkhe

account anount tprddessordsystpioincludés multiple hosﬁ@r&&ns&ﬂonﬁﬂtph&ﬂd a
system of cl ai mJgMhar ¢ cUiﬁorSFﬁﬂ:' Y eHEREen S 2dh CRMGHIat LRl Mﬁﬁ‘t{:ﬁ’
means includes encry t| on neans encrypting account communications w

the nobile phond'?fk iProcessor unit$s The nobile phon

wherein the RF signals include security nmeans fo A(CEMENH
the set account anobunt to the nobile phone unit. 1REPE . elnobile
phone system of claim 13 wherein the conmunicatidn rreans f@% e h st
processor unit includes security nmeans for securdgly a8 W g a

comuni cating the Tecord data or stored call charlges_fromthe~moti I_e phone
unit to the SyS'fIﬁigBlibEmﬂsB&mReplaced 23. The npbile phone syster of

cl aim 13 wherein t A0~pr ogr am neans
for initiating th
provi der has neans

link at a time controlled by the system

ng a periodic polling of the nobile phone
unit during off-peak hours. : 24. The nobil e phone system of claim
11 wherein the paynent verification nmeans under system provider control
includes a transaction station wherein the transaction station has neans
for communicating wwth a systemuser and the users nobile phone unit and
verifying the authenticity -of a transaction setting an account anount added
to the debit account of a nobile phone unit.

AMENDED SHEET (ARTICLE 19)



25. The nobile phone system of claim24 wherein the transaction station
i ncl udes_prepaynent _neans for “prepayment of a_set account ampunt for adding

to the internal debit account of the nobile phone unit. 26. The
nobi | e phone system of claim 24 wherein the transaction station includes
security ans for secure comruni cations between the transaction station

and the no ne unit. 27. The nobil e phone claim
26 wherein the security means includes direct electronic coupling of the
nobi | e phone unit with the transaction station. 28. The nobil e
phone system of claim 11 wherein the 1| e phone unit has comuni cation
means for comunicating in a conmunication network through a wireless
service provider. 29 The nobile phone system of claim28 wherein

the wireless servic rovi der and the system provider conprise a single
entity. 3 Mtemof claim 28 wherein the

wirel ess service prgyider and the system prOV| daer cormeeise di f ferent

entities. o 1. Th em of Jgalmll wher e t he
nmobi | e phone unig—&hetgdes [jamvrstrat—eits; kt rogram nmeans/gener at es
a visual di sgley-of..cunqren g-'e;b:i_t accouhp s at / e visual dfs )

32. The il e ghone syste f claim1l ' # e pho upit is a
hand- hel d*¥8vi ce wi-tR: -d?e; ml ex billip = At e fat a ai ned
in the nemgry: ol L ,____hand: hel U 33.

nobi | e phorje y%m' "élai T rate 0 | sey

t abl e undern ntTot | he fraery and fr/bm the no phone
unit user. |J85l g‘ Th 11 wher H&A3I he
conpl ex bi | rpfnmin unt i 133 ol .
35. The nolg stfém e +3l e fact

accounti ng prot @C ek ' n call cha based -
on the | ocati of the p?@n st ' ' i on network.

36. The nobil e phone sys ' ; i pl e factor

accounting protocol include|&ede medfls for

FIG. 1
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factor| ng in caII char ges based on the |ocation of the nobi | ecpﬂ'a‘.hgﬁl@rpf
whegs- sy ~34—wherermt he—
muT't | pl e factor account i ng protocol includes code neans for factorl n

call charges based on a |location of a party being call ed. : &ﬁmrﬂﬁe
mobi | e phone system of claim34 wherein the nultiple factor

pr ot ocol i ncl uk Fode nmeanYORLEINTRARGTUAL ? =5

deducti o kol S e bl 2
doduct | OgsnbRaGIR, ApA3E AR H sin ik i ATy cooPRRATON ALY fep
i nCl ufiSH IntepestionalPatens Classiicatignfs s f v n% 1B Hiornatioal Rublicstbs Nagnbera | | W 96/24229 |
based} on HMQeV32phone nunber call ed [fAbint he nobil e phone unit. I
40. The nobile phone_system of clailm1 “W"é'f‘é'l“??"['ﬁb%ﬁﬁfm cat® AR 1E8 (PR OP
t he hpst processor unit has neans der SN L6 Bl q3
M%M% gm%‘kéése&;
dat a | () hikenabiilifing MO NE  UrSildnuary 1996 (1801.96) | 41. ﬂ'mamm
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(57) Abstract

A mobile phone system (10) with a mobile phone having intemal accounting (12) capabilities for real time call debiting to account for
the billing parameters of a8 mobile phone unit (30) that is opersted in a multi zone communication network with & complex rate structure, the
mobile phone umthavmganinumalproeeuorwlmmﬂbleiuwmal memory for storing the accounting program and call data for each
call, the accounting program including an updatable rate table and a complex billing algorithm such as long distance calls, international
calls, and charges for roaming per day and/or per minute, where the account status of the mobile phone is calculated in real time for
decrementing a debit account, the mobile debit phone having a signal for alerting the user of account status, the mobile phone system
mchdmgammumcauonsymfmwﬂvaungmdpmgnmmmgamwphoneunitandupgndmgtheacommtmmmmeublemm
phoneumtovenhe airways.




